








From: DeBoer, Jenny
To: DeBoer, Jenny
Subject: FW: Evergreen (17836)
Date: Tuesday, January 26, 2016 9:36:50 AM
Attachments: image001.png

 

 

From: Taryn Mancine [mailto:Taryn.Mancine@pacelabs.com] 
Sent: Monday, January 25, 2016 6:07 PM
To: DeBoer, Jenny
Subject: RE: Evergreen (17836)

 

Hi Jenny
 
Below is the data interpretation from Dr. Jeffrey:
All the samples except MW-170 contain unknown degraded heavy oil(s).  The GC/FID patterns are similar in some
 oils and different in others, as indicated below. The differences may reflect different oils or may reflect different
 degrees of degradation of similar oils.  C8-C40 GC/MS (ASTM D5739) would help to identify the heavy oil(s), and
 compare those with different GC/FID patterns.  All the products in the samples are degraded to some extent,
 and cannot be dated other than they are more likely to be historic rather than recent releases.
 
MW-285, MW-491, MW-492, RW-26, RW-29, RW-169, have similar GC/FID patterns.  Several also contain volatile
 HCs, whose composition could indicate that they are part of a degraded crude oil, which could be the heavy oil
 in these samples.  RW-29 contains n-alkanes, and is the least degraded oil.
 
MW-231, MW-19, P-3, MW-33, RW-31, MW-188, MW-326, RW-15, MW-324 have similar GC/FID patterns of a
 degraded heavy oil.  RW-31 also contains volatile HCs that could again be part of a degraded crude oil in these
 samples.
 
MW-439 and MW-371 contain heavy oil GC/FID patterns that are different from those above.
 
MW-170 contains a degraded light distillate.  MW-326 contains a small amount of light distillate in addition to the
 heavy oil.
 
RW-29 contains a substantial amount of weathered gasoline.  MW-285, MW-491, RW-31, MW-371, MW-324
 contain traces of gasoline.  Gasoline additives may help to date these gasolines. 
Thanks!
 
Taryn Mancine
Project Manager

220 William Pitt Way
Pittsburgh, PA  15238
Phone:  412-826-4481
taryn.mancine@pacelabs.com

mailto:/O=STG/OU=EXCHANGE ADMINISTRATIVE GROUP (FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=JKDEBOER
mailto:Jenny.DeBoer@stantec.com
mailto:taryn.mancine@pacelabs.com



January 22, 2016

formerly ZymaX Forensics

Jenny DeBoer
Stantec
1060 Andrew Drive; Suite 140
West Chester, PA 19380

RE: Evergreen, Marcus Hook AOI 4, 5
Project Number: 213402493

Pace Analytical received 18 sample(s) received on December 24th, 2015 for analysis labeled MW-231,
MW-19, P-3, MW-33, MW285, MW-491, MW-492, RW-26, RW-31, RW-29, RW-169, MW-188, MW-439,
MW-371, MW-326, MW-170, RW-15, and MW-324. Per client request, the following analyses were
performed:

1. C3-C36 Whole Oil (ASTM 3328)
2. Specific Gravity (ASTM D1217)
3. Sulfur (ASTM D2622) – subbed to Clark Testing

The sample was performed in house under laboratory number 17836.

Please call the lab at 412-826-4481, or you may email any questions or concerns to
taryn.mancine@pacelabs.com regarding any analytical data reports.

Respectfully submitted,

Taryn Mancine

Taryn Mancine
Project Manager/Scientist

















































































































































































































































































































































































































































Pace Analytical Energy Services
FINAL REPORT
This report and the data within has completed QA/QC
review
Contact: Taryn Mancine
Ph: 412-826-5245   Fax:
Email: taryn.mancine@pacelabs.com

Fuels & Lubrication Lab
1801 Route 51 South
Building 9
Jefferson Hills, PA 15025
Ph: 412-387-1001
Fax: 412-387-1028

Test Code: D2622 / Method: D2622/D4927

wt. %

Sulfur by WD-XRF
Sample Date 01/04/2016

Result Date 01/04/2016

Tracking # 403308-1

Result 2.01

Tracking # 403308-1

Work Order 17836001

Sample Date 01/04/2016

Received Date 01/04/2016

Time on Oil

Time on Unit

General Diagnostic Notes
Additional detail may be available if requested, at
standard Clark consulting rates.

Pace Analytical Energy Services Pace Analytical Energy Services Lube Supplier Level 3 Level 4
Pittsburgh, PA Pittsburgh, PA,- Pace Analytical Unknown Make: UNKNOWN Make: UNKNOWN
Sulfur 2015 Lube Type Model: UNKNOWN Model: UNKNOWN
2015 2015 Unknown Serial No: UNKNOWN
Test Group(s): Custom Client Sample# 17836001 PO# 17836

STAR Single Point Sample Report Page 1 of 1

Disclaimer: The reported results relate only to the samples received for testing.



Pace Analytical Energy Services
FINAL REPORT
This report and the data within has completed QA/QC
review
Contact: Taryn Mancine
Ph: 412-826-5245   Fax:
Email: taryn.mancine@pacelabs.com

Fuels & Lubrication Lab
1801 Route 51 South
Building 9
Jefferson Hills, PA 15025
Ph: 412-387-1001
Fax: 412-387-1028

Test Code: D2622 / Method: D2622/D4927

wt. %

Sulfur by WD-XRF
Sample Date 01/04/2016

Result Date 01/04/2016

Tracking # 403308-2

Result 0.172

Tracking # 403308-2

Work Order 17836002

Sample Date 01/04/2016

Received Date 01/04/2016

Time on Oil

Time on Unit

General Diagnostic Notes
Additional detail may be available if requested, at
standard Clark consulting rates.

Pace Analytical Energy Services Pace Analytical Energy Services Lube Supplier Level 3 Level 4
Pittsburgh, PA Pittsburgh, PA,- Pace Analytical Unknown Make: UNKNOWN Make: UNKNOWN
Sulfur 2015 Lube Type Model: UNKNOWN Model: UNKNOWN
2015 2015 Unknown Serial No: UNKNOWN
Test Group(s): Custom Client Sample# 17836002 PO# 17836

STAR Single Point Sample Report Page 1 of 1

Disclaimer: The reported results relate only to the samples received for testing.



Pace Analytical Energy Services
FINAL REPORT
This report and the data within has completed QA/QC
review
Contact: Taryn Mancine
Ph: 412-826-5245   Fax:
Email: taryn.mancine@pacelabs.com

Fuels & Lubrication Lab
1801 Route 51 South
Building 9
Jefferson Hills, PA 15025
Ph: 412-387-1001
Fax: 412-387-1028

Test Code: D0808 / Method: D808

wt. %

D0808
Sample Date 01/04/2016

Result Date 01/04/2016

Tracking # 403308-3

Result 0.019

Comments
This sample contained a significant amount of water, which is not suitable for XRF
analysis.
With oil present, the sample was prepped by bombing and then run on the Ion
Chromatograph using method D808. Even with the bomb prep, the combustion was
not as good as it should have been, therefore the result is questionable.

Tracking # 403308-3

Work Order 17836003

Sample Date 01/04/2016

Received Date 01/04/2016

Time on Oil

Time on Unit

General Diagnostic Notes
Additional detail may be available if requested, at
standard Clark consulting rates.

Pace Analytical Energy Services Pace Analytical Energy Services Lube Supplier Level 3 Level 4
Pittsburgh, PA Pittsburgh, PA,- Pace Analytical Unknown Make: UNKNOWN Make: UNKNOWN
Sulfur 2015 Lube Type Model: UNKNOWN Model: UNKNOWN
2015 2015 Unknown Serial No: UNKNOWN
Test Group(s): Custom Client Sample# 17836003 PO# 17836

STAR Single Point Sample Report Page 1 of 1

Disclaimer: The reported results relate only to the samples received for testing.



Pace Analytical Energy Services
FINAL REPORT
This report and the data within has completed QA/QC
review
Contact: Taryn Mancine
Ph: 412-826-5245   Fax:
Email: taryn.mancine@pacelabs.com

Fuels & Lubrication Lab
1801 Route 51 South
Building 9
Jefferson Hills, PA 15025
Ph: 412-387-1001
Fax: 412-387-1028

Test Code: D2622 / Method: D2622/D4927

wt. %

Sulfur by WD-XRF
Sample Date 01/04/2016

Result Date 01/04/2016

Tracking # 403308-4

Result 0.284

Tracking # 403308-4

Work Order 17836004

Sample Date 01/04/2016

Received Date 01/04/2016

Time on Oil

Time on Unit

General Diagnostic Notes
Additional detail may be available if requested, at
standard Clark consulting rates.

Pace Analytical Energy Services Pace Analytical Energy Services Lube Supplier Level 3 Level 4
Pittsburgh, PA Pittsburgh, PA,- Pace Analytical Unknown Make: UNKNOWN Make: UNKNOWN
Sulfur 2015 Lube Type Model: UNKNOWN Model: UNKNOWN
2015 2015 Unknown Serial No: UNKNOWN
Test Group(s): Custom Client Sample# 17836004 PO# 17836

STAR Single Point Sample Report Page 1 of 1

Disclaimer: The reported results relate only to the samples received for testing.



Pace Analytical Energy Services
FINAL REPORT
This report and the data within has completed QA/QC
review
Contact: Taryn Mancine
Ph: 412-826-5245   Fax:
Email: taryn.mancine@pacelabs.com

Fuels & Lubrication Lab
1801 Route 51 South
Building 9
Jefferson Hills, PA 15025
Ph: 412-387-1001
Fax: 412-387-1028

Test Code: D0808 / Method: D808

wt. %

D0808
Sample Date 01/04/2016

Result Date 01/04/2016

Tracking # 403308-5

Result <0.003

Comments
This sample contained a significant amount of water, which is not suitable for XRF
analysis.
With oil present, the sample was prepped by bombing and then run on the Ion
Chromatograph using method D808. Even with the bomb prep, the combustion was
not as good as it should have been, therefore the result is questionable.

Tracking # 403308-5

Work Order 17836005

Sample Date 01/04/2016

Received Date 01/04/2016

Time on Oil

Time on Unit

General Diagnostic Notes
Additional detail may be available if requested, at
standard Clark consulting rates.

Pace Analytical Energy Services Pace Analytical Energy Services Lube Supplier Level 3 Level 4
Pittsburgh, PA Pittsburgh, PA,- Pace Analytical Unknown Make: UNKNOWN Make: UNKNOWN
Sulfur 2015 Lube Type Model: UNKNOWN Model: UNKNOWN
2015 2015 Unknown Serial No: UNKNOWN
Test Group(s): Custom Client Sample# 17836005 PO# 17836

STAR Single Point Sample Report Page 1 of 1

Disclaimer: The reported results relate only to the samples received for testing.



Pace Analytical Energy Services
FINAL REPORT
This report and the data within has completed QA/QC
review
Contact: Taryn Mancine
Ph: 412-826-5245   Fax:
Email: taryn.mancine@pacelabs.com

Fuels & Lubrication Lab
1801 Route 51 South
Building 9
Jefferson Hills, PA 15025
Ph: 412-387-1001
Fax: 412-387-1028

Test Code: D2622 / Method: D2622/D4927

wt. %

Sulfur by WD-XRF
Sample Date 01/04/2016

Result Date 01/04/2016

Tracking # 403308-6

Result 0.299

Tracking # 403308-6

Work Order 17836006

Sample Date 01/04/2016

Received Date 01/04/2016

Time on Oil

Time on Unit

General Diagnostic Notes
Additional detail may be available if requested, at
standard Clark consulting rates.

Pace Analytical Energy Services Pace Analytical Energy Services Lube Supplier Level 3 Level 4
Pittsburgh, PA Pittsburgh, PA,- Pace Analytical Unknown Make: UNKNOWN Make: UNKNOWN
Sulfur 2015 Lube Type Model: UNKNOWN Model: UNKNOWN
2015 2015 Unknown Serial No: UNKNOWN
Test Group(s): Custom Client Sample# 17836006 PO# 17836

STAR Single Point Sample Report Page 1 of 1

Disclaimer: The reported results relate only to the samples received for testing.



Pace Analytical Energy Services
FINAL REPORT
This report and the data within has completed QA/QC
review
Contact: Taryn Mancine
Ph: 412-826-5245   Fax:
Email: taryn.mancine@pacelabs.com

Fuels & Lubrication Lab
1801 Route 51 South
Building 9
Jefferson Hills, PA 15025
Ph: 412-387-1001
Fax: 412-387-1028

Test Code: D2622 / Method: D2622/D4927

wt. %

Sulfur by WD-XRF
Sample Date 01/04/2016

Result Date 01/04/2016

Tracking # 403308-7

Result 0.227

Tracking # 403308-7

Work Order 17836007

Sample Date 01/04/2016

Received Date 01/04/2016

Time on Oil

Time on Unit

General Diagnostic Notes
Additional detail may be available if requested, at
standard Clark consulting rates.

Pace Analytical Energy Services Pace Analytical Energy Services Lube Supplier Level 3 Level 4
Pittsburgh, PA Pittsburgh, PA,- Pace Analytical Unknown Make: UNKNOWN Make: UNKNOWN
Sulfur 2015 Lube Type Model: UNKNOWN Model: UNKNOWN
2015 2015 Unknown Serial No: UNKNOWN
Test Group(s): Custom Client Sample# 17836007 PO# 17836

STAR Single Point Sample Report Page 1 of 1

Disclaimer: The reported results relate only to the samples received for testing.



Pace Analytical Energy Services
FINAL REPORT
This report and the data within has completed QA/QC
review
Contact: Taryn Mancine
Ph: 412-826-5245   Fax:
Email: taryn.mancine@pacelabs.com

Fuels & Lubrication Lab
1801 Route 51 South
Building 9
Jefferson Hills, PA 15025
Ph: 412-387-1001
Fax: 412-387-1028

Test Code: D2622 / Method: D2622/D4927

wt. %

Sulfur by WD-XRF
Sample Date 01/04/2016

Result Date 01/04/2016

Tracking # 403308-8

Result 0.202

Tracking # 403308-8

Work Order 17836008

Sample Date 01/04/2016

Received Date 01/04/2016

Time on Oil

Time on Unit

General Diagnostic Notes
Additional detail may be available if requested, at
standard Clark consulting rates.

Pace Analytical Energy Services Pace Analytical Energy Services Lube Supplier Level 3 Level 4
Pittsburgh, PA Pittsburgh, PA,- Pace Analytical Unknown Make: UNKNOWN Make: UNKNOWN
Sulfur 2015 Lube Type Model: UNKNOWN Model: UNKNOWN
2015 2015 Unknown Serial No: UNKNOWN
Test Group(s): Custom Client Sample# 17836008 PO# 17836

STAR Single Point Sample Report Page 1 of 1

Disclaimer: The reported results relate only to the samples received for testing.



Pace Analytical Energy Services
FINAL REPORT
This report and the data within has completed QA/QC
review
Contact: Taryn Mancine
Ph: 412-826-5245   Fax:
Email: taryn.mancine@pacelabs.com

Fuels & Lubrication Lab
1801 Route 51 South
Building 9
Jefferson Hills, PA 15025
Ph: 412-387-1001
Fax: 412-387-1028

Test Code: D2622 / Method: D2622/D4927

wt. %

Sulfur by WD-XRF
Sample Date 01/04/2016

Result Date 01/04/2016

Tracking # 403308-9

Result 0.314

Tracking # 403308-9

Work Order 17836009

Sample Date 01/04/2016

Received Date 01/04/2016

Time on Oil

Time on Unit

General Diagnostic Notes
Additional detail may be available if requested, at
standard Clark consulting rates.

Pace Analytical Energy Services Pace Analytical Energy Services Lube Supplier Level 3 Level 4
Pittsburgh, PA Pittsburgh, PA,- Pace Analytical Unknown Make: UNKNOWN Make: UNKNOWN
Sulfur 2015 Lube Type Model: UNKNOWN Model: UNKNOWN
2015 2015 Unknown Serial No: UNKNOWN
Test Group(s): Custom Client Sample# 17836009 PO# 17836

STAR Single Point Sample Report Page 1 of 1

Disclaimer: The reported results relate only to the samples received for testing.



Pace Analytical Energy Services
FINAL REPORT
This report and the data within has completed QA/QC
review
Contact: Taryn Mancine
Ph: 412-826-5245   Fax:
Email: taryn.mancine@pacelabs.com

Fuels & Lubrication Lab
1801 Route 51 South
Building 9
Jefferson Hills, PA 15025
Ph: 412-387-1001
Fax: 412-387-1028

Test Code: D2622 / Method: D2622/D4927

wt. %

Sulfur by WD-XRF
Sample Date 01/04/2016

Result Date 01/04/2016

Tracking # 403308-10

Result 0.287

Tracking # 403308-10

Work Order 178360010

Sample Date 01/04/2016

Received Date 01/04/2016

Time on Oil

Time on Unit

General Diagnostic Notes
Additional detail may be available if requested, at
standard Clark consulting rates.

Pace Analytical Energy Services Pace Analytical Energy Services Lube Supplier Level 3 Level 4
Pittsburgh, PA Pittsburgh, PA,- Pace Analytical Unknown Make: UNKNOWN Make: UNKNOWN
Sulfur 2015 Lube Type Model: UNKNOWN Model: UNKNOWN
2015 2015 Unknown Serial No: UNKNOWN
Test Group(s): Custom Client Sample# 178360010 PO# 17836

STAR Single Point Sample Report Page 1 of 1

Disclaimer: The reported results relate only to the samples received for testing.



Pace Analytical Energy Services
FINAL REPORT
This report and the data within has completed QA/QC
review
Contact: Taryn Mancine
Ph: 412-826-5245   Fax:
Email: taryn.mancine@pacelabs.com

Fuels & Lubrication Lab
1801 Route 51 South
Building 9
Jefferson Hills, PA 15025
Ph: 412-387-1001
Fax: 412-387-1028

Test Code: D0808 / Method: D808

wt. %

D0808
Sample Date 01/04/2016

Result Date 01/04/2016

Tracking # 403308-11

Result 0.0063

Comments
This sample contained a significant amount of water, which is not suitable for XRF
analysis.
With oil present, the sample was prepped by bombing and then run on the Ion
Chromatograph using method D808. Even with the bomb prep, the combustion was
not as good as it should have been, therefore the result is questionable.

Tracking # 403308-11

Work Order 178360011

Sample Date 01/04/2016

Received Date 01/04/2016

Time on Oil

Time on Unit

General Diagnostic Notes
Additional detail may be available if requested, at
standard Clark consulting rates.

Pace Analytical Energy Services Pace Analytical Energy Services Lube Supplier Level 3 Level 4
Pittsburgh, PA Pittsburgh, PA,- Pace Analytical Unknown Make: UNKNOWN Make: UNKNOWN
Sulfur 2015 Lube Type Model: UNKNOWN Model: UNKNOWN
2015 2015 Unknown Serial No: UNKNOWN
Test Group(s): Custom Client Sample# 178360011 PO# 17836

STAR Single Point Sample Report Page 1 of 1

Disclaimer: The reported results relate only to the samples received for testing.



Pace Analytical Energy Services
FINAL REPORT
This report and the data within has completed QA/QC
review
Contact: Taryn Mancine
Ph: 412-826-5245   Fax:
Email: taryn.mancine@pacelabs.com

Fuels & Lubrication Lab
1801 Route 51 South
Building 9
Jefferson Hills, PA 15025
Ph: 412-387-1001
Fax: 412-387-1028

Test Code: D2622 / Method: D2622/D4927

wt. %

Sulfur by WD-XRF
Sample Date 01/04/2016

Result Date 01/04/2016

Tracking # 403308-12

Result 0.536

Tracking # 403308-12

Work Order 178360012

Sample Date 01/04/2016

Received Date 01/04/2016

Time on Oil

Time on Unit

General Diagnostic Notes
Additional detail may be available if requested, at
standard Clark consulting rates.

Pace Analytical Energy Services Pace Analytical Energy Services Lube Supplier Level 3 Level 4
Pittsburgh, PA Pittsburgh, PA,- Pace Analytical Unknown Make: UNKNOWN Make: UNKNOWN
Sulfur 2015 Lube Type Model: UNKNOWN Model: UNKNOWN
2015 2015 Unknown Serial No: UNKNOWN
Test Group(s): Custom Client Sample# 178360012 PO# 17836

STAR Single Point Sample Report Page 1 of 1

Disclaimer: The reported results relate only to the samples received for testing.



Pace Analytical Energy Services
FINAL REPORT
This report and the data within has completed QA/QC
review
Contact: Taryn Mancine
Ph: 412-826-5245   Fax:
Email: taryn.mancine@pacelabs.com

Fuels & Lubrication Lab
1801 Route 51 South
Building 9
Jefferson Hills, PA 15025
Ph: 412-387-1001
Fax: 412-387-1028

Test Code: D2622 / Method: D2622/D4927

wt. %

Sulfur by WD-XRF
Sample Date 01/04/2016

Result Date 01/04/2016

Tracking # 403308-13

Result 0.193

Tracking # 403308-13

Work Order 178360013

Sample Date 01/04/2016

Received Date 01/04/2016

Time on Oil

Time on Unit

General Diagnostic Notes
Additional detail may be available if requested, at
standard Clark consulting rates.

Pace Analytical Energy Services Pace Analytical Energy Services Lube Supplier Level 3 Level 4
Pittsburgh, PA Pittsburgh, PA,- Pace Analytical Unknown Make: UNKNOWN Make: UNKNOWN
Sulfur 2015 Lube Type Model: UNKNOWN Model: UNKNOWN
2015 2015 Unknown Serial No: UNKNOWN
Test Group(s): Custom Client Sample# 178360013 PO# 17836

STAR Single Point Sample Report Page 1 of 1

Disclaimer: The reported results relate only to the samples received for testing.



Pace Analytical Energy Services
FINAL REPORT
This report and the data within has completed QA/QC
review
Contact: Taryn Mancine
Ph: 412-826-5245   Fax:
Email: taryn.mancine@pacelabs.com

Fuels & Lubrication Lab
1801 Route 51 South
Building 9
Jefferson Hills, PA 15025
Ph: 412-387-1001
Fax: 412-387-1028

Test Code: D2622 / Method: D2622/D4927

wt. %

Sulfur by WD-XRF
Sample Date 01/04/2016

Result Date 01/04/2016

Tracking # 403308-14

Result 0.234

Tracking # 403308-14

Work Order 178360014

Sample Date 01/04/2016

Received Date 01/04/2016

Time on Oil

Time on Unit

General Diagnostic Notes
Additional detail may be available if requested, at
standard Clark consulting rates.

Pace Analytical Energy Services Pace Analytical Energy Services Lube Supplier Level 3 Level 4
Pittsburgh, PA Pittsburgh, PA,- Pace Analytical Unknown Make: UNKNOWN Make: UNKNOWN
Sulfur 2015 Lube Type Model: UNKNOWN Model: UNKNOWN
2015 2015 Unknown Serial No: UNKNOWN
Test Group(s): Custom Client Sample# 178360014 PO# 17836

STAR Single Point Sample Report Page 1 of 1

Disclaimer: The reported results relate only to the samples received for testing.



Pace Analytical Energy Services
FINAL REPORT
This report and the data within has completed QA/QC
review
Contact: Taryn Mancine
Ph: 412-826-5245   Fax:
Email: taryn.mancine@pacelabs.com

Fuels & Lubrication Lab
1801 Route 51 South
Building 9
Jefferson Hills, PA 15025
Ph: 412-387-1001
Fax: 412-387-1028

Test Code: D2622 / Method: D2622/D4927

wt. %

Sulfur by WD-XRF
Sample Date 01/04/2016

Result Date 01/04/2016

Tracking # 403308-15

Result 0.234

Tracking # 403308-15

Work Order 178360015

Sample Date 01/04/2016

Received Date 01/04/2016

Time on Oil

Time on Unit

General Diagnostic Notes
Additional detail may be available if requested, at
standard Clark consulting rates.

Pace Analytical Energy Services Pace Analytical Energy Services Lube Supplier Level 3 Level 4
Pittsburgh, PA Pittsburgh, PA,- Pace Analytical Unknown Make: UNKNOWN Make: UNKNOWN
Sulfur 2015 Lube Type Model: UNKNOWN Model: UNKNOWN
2015 2015 Unknown Serial No: UNKNOWN
Test Group(s): Custom Client Sample# 178360015 PO# 17836

STAR Single Point Sample Report Page 1 of 1

Disclaimer: The reported results relate only to the samples received for testing.



Pace Analytical Energy Services
FINAL REPORT
This report and the data within has completed QA/QC
review
Contact: Taryn Mancine
Ph: 412-826-5245   Fax:
Email: taryn.mancine@pacelabs.com

Fuels & Lubrication Lab
1801 Route 51 South
Building 9
Jefferson Hills, PA 15025
Ph: 412-387-1001
Fax: 412-387-1028

Test Code: D2622 / Method: D2622/D4927

wt. %

Sulfur by WD-XRF
Sample Date 01/04/2016

Result Date 01/04/2016

Tracking # 403308-16

Result 0.0224

Tracking # 403308-16

Work Order 178360016

Sample Date 01/04/2016

Received Date 01/04/2016

Time on Oil

Time on Unit

General Diagnostic Notes
Additional detail may be available if requested, at
standard Clark consulting rates.

Pace Analytical Energy Services Pace Analytical Energy Services Lube Supplier Level 3 Level 4
Pittsburgh, PA Pittsburgh, PA,- Pace Analytical Unknown Make: UNKNOWN Make: UNKNOWN
Sulfur 2015 Lube Type Model: UNKNOWN Model: UNKNOWN
2015 2015 Unknown Serial No: UNKNOWN
Test Group(s): Custom Client Sample# 178360016 PO# 17836

STAR Single Point Sample Report Page 1 of 1

Disclaimer: The reported results relate only to the samples received for testing.



Pace Analytical Energy Services
FINAL REPORT
This report and the data within has completed QA/QC
review
Contact: Taryn Mancine
Ph: 412-826-5245   Fax:
Email: taryn.mancine@pacelabs.com

Fuels & Lubrication Lab
1801 Route 51 South
Building 9
Jefferson Hills, PA 15025
Ph: 412-387-1001
Fax: 412-387-1028

Test Code: D2622 / Method: D2622/D4927

wt. %

Sulfur by WD-XRF
Sample Date 01/04/2016

Result Date 01/04/2016

Tracking # 403308-17

Result 0.212

Tracking # 403308-17

Work Order 178360017

Sample Date 01/04/2016

Received Date 01/04/2016

Time on Oil

Time on Unit

General Diagnostic Notes
Additional detail may be available if requested, at
standard Clark consulting rates.

Pace Analytical Energy Services Pace Analytical Energy Services Lube Supplier Level 3 Level 4
Pittsburgh, PA Pittsburgh, PA,- Pace Analytical Unknown Make: UNKNOWN Make: UNKNOWN
Sulfur 2015 Lube Type Model: UNKNOWN Model: UNKNOWN
2015 2015 Unknown Serial No: UNKNOWN
Test Group(s): Custom Client Sample# 178360017 PO# 17836

STAR Single Point Sample Report Page 1 of 1

Disclaimer: The reported results relate only to the samples received for testing.



Pace Analytical Energy Services
FINAL REPORT
This report and the data within has completed QA/QC
review
Contact: Taryn Mancine
Ph: 412-826-5245   Fax:
Email: taryn.mancine@pacelabs.com

Fuels & Lubrication Lab
1801 Route 51 South
Building 9
Jefferson Hills, PA 15025
Ph: 412-387-1001
Fax: 412-387-1028

Test Code: D2622 / Method: D2622/D4927

wt. %

Sulfur by WD-XRF
Sample Date 01/04/2016

Result Date 01/04/2016

Tracking # 403308-18

Result 0.539

Tracking # 403308-18

Work Order 178360018

Sample Date 01/04/2016

Received Date 01/04/2016

Time on Oil

Time on Unit

General Diagnostic Notes
Additional detail may be available if requested, at
standard Clark consulting rates.

Pace Analytical Energy Services Pace Analytical Energy Services Lube Supplier Level 3 Level 4
Pittsburgh, PA Pittsburgh, PA,- Pace Analytical Unknown Make: UNKNOWN Make: UNKNOWN
Sulfur 2015 Lube Type Model: UNKNOWN Model: UNKNOWN
2015 2015 Unknown Serial No: UNKNOWN
Test Group(s): Custom Client Sample# 178360018 PO# 17836

STAR Single Point Sample Report Page 1 of 1

Disclaimer: The reported results relate only to the samples received for testing.

















                       

ANALYTICAL RESULTS

Prepared by:

Lancaster Laboratories
2425 New Holland Pike

Lancaster, PA 17605-2425

Prepared for:

SUN: Aquaterra Tech.
PO Box 744

West Chester PA 19381

August 26, 2011

Project:  SUN: Marcus Hook Refinery

Submittal Date:  08/02/2011
Group Number:  1259500

PO Number:  MARCUS HOOK REFINERY
State of Sample Origin:  PA

Client Sample Description                                                                             Lancaster Labs (LLI) #
RW-148_07152011 Grab Product 6362662
MW-197_07152011 Grab Product 6362663
MW-25_07152011 Grab Product 6362664
MW-266_07152011 Grab Product 6362665
MW-289_07152011 Grab Product 6362666
MW-88_07152011 Grab Product 6362667
MW-171_07152011 Grab Product 6362668
MW-180_07152011 Grab Product 6362669
MW-177_07152011 Grab Product 6362670
MW-213_07152011 Grab Product 6362671
MW-132_07152011 Grab Product 6362672
MW-130_07152011 Grab Product 6362673
MW-54_07152011 Grab Product 6362674
MW-83_07152011 Grab Product 6362675
MW-98_07152011 Grab Product 6362676
MW-257_07152011 Grab Product 6362677
MW-222_07152011 Grab Product 6362678

The specific methodologies used in obtaining the enclosed analytical results are indicated on the
Laboratory Sample Analysis Record.

ELECTRONIC
COPY TO

LLI Attn: EDD  Group

ELECTRONIC
COPY TO

Aquaterra Tech Attn: Loretta  Belfiglio

ELECTRONIC SUN: Aquaterra Tech. Attn: Tiffani  Doerr



                       

COPY TO
ELECTRONIC
COPY TO

Langan Attn: Dennis  Webster

ELECTRONIC
COPY TO
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LLI Sample # G5 6362662
LLI Group  # 1259500
Account    # 10132

Sample Description: RW-148_07152011 Grab Product
                    Marcus Hook Refinery
                    COC: 265348 RW-148_07152011
 
Project Name: SUN: Marcus Hook Refinery

Collected: 07/15/2011 08:30    by SS

Submitted: 08/02/2011 16:20

SUN: Aquaterra Tech.

Reported:  08/26/2011 12:26

PO Box 744
West Chester PA 19381

RW148

As Received
Limit of
Quantitation

As Received
ResultCAS Number

Dilution
Factor

CAT
No. Analysis Name

see belowsee belowSW-846 8015B modifiedGC Petroleum
Hydrocarbons
02535 n.a. 1.0 1< 1.0Quantitative GC Fingerprint

SM20 2710 FWet Chemistry
01443 n.a. 0.020 10.85Specific Gravity

Due to limited sample volume, a QC duplicate was not analyzed for specific
gravity.

General Sample Comments
PA DEP Lab Certification ID 36-00037, Expiration Date: 1/31/12
 
All QC is compliant unless otherwise noted.  Please refer to the Quality
Control Summary for overall QC performance data and associated samples.

MethodAnalysis NameCAT
No.

 Analysis
Date and Time

Batch#Trial# Dilution
 Factor

Analyst

Laboratory Sample Analysis Record

1Robert Brown08/09/2011 12:44112200002A1SW-846 8015B
modified

Quantitative GC Fingerprint02535

1Daniel S Smith08/10/2011 20:3011222144301A1SM20 2710 FSpecific Gravity01443
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LLI Sample # G5 6362663
LLI Group  # 1259500
Account    # 10132

Sample Description: MW-197_07152011 Grab Product
                    Marcus Hook Refinery
                    COC: 265348 MW-197_07152011
 
Project Name: SUN: Marcus Hook Refinery

Collected: 07/15/2011 09:00    by SS

Submitted: 08/02/2011 16:20

SUN: Aquaterra Tech.

Reported:  08/26/2011 12:26

PO Box 744
West Chester PA 19381

MW197

As Received
Limit of
Quantitation

As Received
ResultCAS Number

Dilution
Factor

CAT
No. Analysis Name

see belowsee belowSW-846 8015B modifiedGC Petroleum
Hydrocarbons
02535 n.a. 1.0 1< 1.0Quantitative GC Fingerprint

SM20 2710 FWet Chemistry
01443 n.a. 0.020 10.85Specific Gravity

Due to limited sample volume, a QC duplicate was not analyzed for specific
gravity.

General Sample Comments
PA DEP Lab Certification ID 36-00037, Expiration Date: 1/31/12
 
All QC is compliant unless otherwise noted.  Please refer to the Quality
Control Summary for overall QC performance data and associated samples.

MethodAnalysis NameCAT
No.

 Analysis
Date and Time

Batch#Trial# Dilution
 Factor

Analyst

Laboratory Sample Analysis Record

1Robert Brown08/09/2011 13:29112200002A1SW-846 8015B
modified

Quantitative GC Fingerprint02535

1Daniel S Smith08/10/2011 20:3011222144301A1SM20 2710 FSpecific Gravity01443
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LLI Sample # G5 6362664
LLI Group  # 1259500
Account    # 10132

Sample Description: MW-25_07152011 Grab Product
                    Marcus Hook Refinery
                    COC: 265348 MW-25_07152011
 
Project Name: SUN: Marcus Hook Refinery

Collected: 07/15/2011 09:30    by SS

Submitted: 08/02/2011 16:20

SUN: Aquaterra Tech.

Reported:  08/26/2011 12:26

PO Box 744
West Chester PA 19381

MW-25

As Received
Limit of
Quantitation

As Received
ResultCAS Number

Dilution
Factor

CAT
No. Analysis Name

see belowsee belowSW-846 8015B modifiedGC Petroleum
Hydrocarbons
02535 n.a. 1.0 1< 1.0Quantitative GC Fingerprint

SM20 2710 FWet Chemistry
01443 n.a. 0.020 10.84Specific Gravity

Due to limited sample volume, a QC duplicate was not analyzed for specific
gravity.

General Sample Comments
PA DEP Lab Certification ID 36-00037, Expiration Date: 1/31/12
 
All QC is compliant unless otherwise noted.  Please refer to the Quality
Control Summary for overall QC performance data and associated samples.

MethodAnalysis NameCAT
No.

 Analysis
Date and Time

Batch#Trial# Dilution
 Factor

Analyst

Laboratory Sample Analysis Record

1Robert Brown08/09/2011 14:14112200002A1SW-846 8015B
modified

Quantitative GC Fingerprint02535

1Daniel S Smith08/10/2011 20:3011222144301A1SM20 2710 FSpecific Gravity01443
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LLI Sample # G5 6362665
LLI Group  # 1259500
Account    # 10132

Sample Description: MW-266_07152011 Grab Product
                    Marcus Hook Refinery
                    COC: 265348 MW-266_07152011
 
Project Name: SUN: Marcus Hook Refinery

Collected: 07/15/2011 09:45    by SS

Submitted: 08/02/2011 16:20

SUN: Aquaterra Tech.

Reported:  08/26/2011 12:26

PO Box 744
West Chester PA 19381

MW266

As Received
Limit of
Quantitation

As Received
ResultCAS Number

Dilution
Factor

CAT
No. Analysis Name

see belowsee belowSW-846 8015B modifiedGC Petroleum
Hydrocarbons
02535 n.a. 1.0 1< 1.0Quantitative GC Fingerprint

SM20 2710 FWet Chemistry
01443 n.a. 0.020 10.87Specific Gravity

Due to limited sample volume, a QC duplicate was not analyzed for specific
gravity.

General Sample Comments
PA DEP Lab Certification ID 36-00037, Expiration Date: 1/31/12
 
All QC is compliant unless otherwise noted.  Please refer to the Quality
Control Summary for overall QC performance data and associated samples.

MethodAnalysis NameCAT
No.

 Analysis
Date and Time

Batch#Trial# Dilution
 Factor

Analyst

Laboratory Sample Analysis Record

1Robert Brown08/09/2011 14:59112200002A1SW-846 8015B
modified

Quantitative GC Fingerprint02535

1Daniel S Smith08/10/2011 20:3011222144301A1SM20 2710 FSpecific Gravity01443
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LLI Sample # G5 6362666
LLI Group  # 1259500
Account    # 10132

Sample Description: MW-289_07152011 Grab Product
                    Marcus Hook Refinery
                    COC: 265348 MW-289_07152011
 
Project Name: SUN: Marcus Hook Refinery

Collected: 07/15/2011 10:00    by SS

Submitted: 08/02/2011 16:20

SUN: Aquaterra Tech.

Reported:  08/26/2011 12:26

PO Box 744
West Chester PA 19381

MW289

As Received
Limit of
Quantitation

As Received
ResultCAS Number

Dilution
Factor

CAT
No. Analysis Name

see belowsee belowSW-846 8015B modifiedGC Petroleum
Hydrocarbons
02535 n.a. 1.0 1< 1.0Quantitative GC Fingerprint

SM20 2710 FWet Chemistry
01443 n.a. 0.020 10.85Specific Gravity

Due to limited sample volume, a QC duplicate was not analyzed for specific
gravity.

General Sample Comments
PA DEP Lab Certification ID 36-00037, Expiration Date: 1/31/12
 
All QC is compliant unless otherwise noted.  Please refer to the Quality
Control Summary for overall QC performance data and associated samples.

MethodAnalysis NameCAT
No.

 Analysis
Date and Time

Batch#Trial# Dilution
 Factor

Analyst

Laboratory Sample Analysis Record

1Robert Brown08/09/2011 15:44112200002A1SW-846 8015B
modified

Quantitative GC Fingerprint02535

1Daniel S Smith08/10/2011 20:3011222144301A1SM20 2710 FSpecific Gravity01443
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LLI Sample # G5 6362667
LLI Group  # 1259500
Account    # 10132

Sample Description: MW-88_07152011 Grab Product
                    Marcus Hook Refinery
                    COC: 265348 MW-88_07152011
 
Project Name: SUN: Marcus Hook Refinery

Collected: 07/15/2011 10:15    by SS

Submitted: 08/02/2011 16:20

SUN: Aquaterra Tech.

Reported:  08/26/2011 12:26

PO Box 744
West Chester PA 19381

MW-88

As Received
Limit of
Quantitation

As Received
ResultCAS Number

Dilution
Factor

CAT
No. Analysis Name

see belowsee belowSW-846 8015B modifiedGC Petroleum
Hydrocarbons
02535 n.a. 1.0 1< 1.0Quantitative GC Fingerprint

SM20 2710 FWet Chemistry
01443 n.a. 0.020 10.90Specific Gravity

Due to limited sample volume, a QC duplicate was not analyzed for specific
gravity.

General Sample Comments
PA DEP Lab Certification ID 36-00037, Expiration Date: 1/31/12
 
All QC is compliant unless otherwise noted.  Please refer to the Quality
Control Summary for overall QC performance data and associated samples.

MethodAnalysis NameCAT
No.

 Analysis
Date and Time

Batch#Trial# Dilution
 Factor

Analyst

Laboratory Sample Analysis Record

1Robert Brown08/09/2011 16:29112200002A1SW-846 8015B
modified

Quantitative GC Fingerprint02535

1Daniel S Smith08/10/2011 20:3011222144301A1SM20 2710 FSpecific Gravity01443
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LLI Sample # G5 6362668
LLI Group  # 1259500
Account    # 10132

Sample Description: MW-171_07152011 Grab Product
                    Marcus Hook Refinery
                    COC: 265348 MW-171_07152011
 
Project Name: SUN: Marcus Hook Refinery

Collected: 07/15/2011 10:30    by SS

Submitted: 08/02/2011 16:20

SUN: Aquaterra Tech.

Reported:  08/26/2011 12:26

PO Box 744
West Chester PA 19381

MW171

As Received
Limit of
Quantitation

As Received
ResultCAS Number

Dilution
Factor

CAT
No. Analysis Name

see belowsee belowSW-846 8015B modifiedGC Petroleum
Hydrocarbons
02535 n.a. 1.0 1< 1.0Quantitative GC Fingerprint

SM20 2710 FWet Chemistry
01443 n.a. 0.020 10.86Specific Gravity

Due to limited sample volume, a QC duplicate was not analyzed for specific
gravity.

General Sample Comments
PA DEP Lab Certification ID 36-00037, Expiration Date: 1/31/12
 
All QC is compliant unless otherwise noted.  Please refer to the Quality
Control Summary for overall QC performance data and associated samples.

MethodAnalysis NameCAT
No.

 Analysis
Date and Time

Batch#Trial# Dilution
 Factor

Analyst

Laboratory Sample Analysis Record

1Robert Brown08/09/2011 17:14112200002A1SW-846 8015B
modified

Quantitative GC Fingerprint02535

1Daniel S Smith08/12/2011 02:3511224144301A2SM20 2710 FSpecific Gravity01443
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LLI Sample # G5 6362669
LLI Group  # 1259500
Account    # 10132

Sample Description: MW-180_07152011 Grab Product
                    Marcus Hook Refinery
                    COC: 265348 MW-180_07152011
 
Project Name: SUN: Marcus Hook Refinery

Collected: 07/15/2011 11:05    by SS

Submitted: 08/02/2011 16:20

SUN: Aquaterra Tech.

Reported:  08/26/2011 12:26

PO Box 744
West Chester PA 19381

MW180

As Received
Limit of
Quantitation

As Received
ResultCAS Number

Dilution
Factor

CAT
No. Analysis Name

see belowsee belowSW-846 8015B modifiedGC Petroleum
Hydrocarbons
02535 n.a. 1.0 1< 1.0Quantitative GC Fingerprint

SM20 2710 FWet Chemistry
01443 n.a. 0.020 10.88Specific Gravity

Due to limited sample volume, a QC duplicate was not analyzed for specific
gravity.

General Sample Comments
PA DEP Lab Certification ID 36-00037, Expiration Date: 1/31/12
 
All QC is compliant unless otherwise noted.  Please refer to the Quality
Control Summary for overall QC performance data and associated samples.

MethodAnalysis NameCAT
No.

 Analysis
Date and Time

Batch#Trial# Dilution
 Factor

Analyst

Laboratory Sample Analysis Record

1Robert Brown08/09/2011 17:59112200002A1SW-846 8015B
modified

Quantitative GC Fingerprint02535

1Daniel S Smith08/10/2011 20:3011222144301A1SM20 2710 FSpecific Gravity01443
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LLI Sample # G5 6362670
LLI Group  # 1259500
Account    # 10132

Sample Description: MW-177_07152011 Grab Product
                    Marcus Hook Refinery
                    COC: 265348 MW-177_07152011
 
Project Name: SUN: Marcus Hook Refinery

Collected: 07/15/2011 10:45    by SS

Submitted: 08/02/2011 16:20

SUN: Aquaterra Tech.

Reported:  08/26/2011 12:26

PO Box 744
West Chester PA 19381

MW177

As Received
Limit of
Quantitation

As Received
ResultCAS Number

Dilution
Factor

CAT
No. Analysis Name

see belowsee belowSW-846 8015B modifiedGC Petroleum
Hydrocarbons
02535 n.a. 1.0 1< 1.0Quantitative GC Fingerprint

SM20 2710 FWet Chemistry
01443 n.a. 0.020 10.89Specific Gravity

Due to limited sample volume, a QC duplicate was not analyzed for specific
gravity.

General Sample Comments
PA DEP Lab Certification ID 36-00037, Expiration Date: 1/31/12
 
All QC is compliant unless otherwise noted.  Please refer to the Quality
Control Summary for overall QC performance data and associated samples.

MethodAnalysis NameCAT
No.

 Analysis
Date and Time

Batch#Trial# Dilution
 Factor

Analyst

Laboratory Sample Analysis Record

1Robert Brown08/09/2011 18:43112200002A1SW-846 8015B
modified

Quantitative GC Fingerprint02535

1Daniel S Smith08/10/2011 20:3011222144301A1SM20 2710 FSpecific Gravity01443
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LLI Sample # G5 6362671
LLI Group  # 1259500
Account    # 10132

Sample Description: MW-213_07152011 Grab Product
                    Marcus Hook Refinery
                    COC: 265348 MW-213_07152011
 
Project Name: SUN: Marcus Hook Refinery

Collected: 07/15/2011 11:15    by SS

Submitted: 08/02/2011 16:20

SUN: Aquaterra Tech.

Reported:  08/26/2011 12:26

PO Box 744
West Chester PA 19381

MW213

As Received
Limit of
Quantitation

As Received
ResultCAS Number

Dilution
Factor

CAT
No. Analysis Name

see belowsee belowSW-846 8015B modifiedGC Petroleum
Hydrocarbons
02535 n.a. 1.0 1< 1.0Quantitative GC Fingerprint

SM20 2710 FWet Chemistry
01443 n.a. 0.020 10.90Specific Gravity

Due to limited sample volume, a QC duplicate was not analyzed for specific
gravity.

General Sample Comments
PA DEP Lab Certification ID 36-00037, Expiration Date: 1/31/12
 
All QC is compliant unless otherwise noted.  Please refer to the Quality
Control Summary for overall QC performance data and associated samples.

MethodAnalysis NameCAT
No.

 Analysis
Date and Time

Batch#Trial# Dilution
 Factor

Analyst

Laboratory Sample Analysis Record

1Robert Brown08/09/2011 20:57112200002A1SW-846 8015B
modified

Quantitative GC Fingerprint02535

1Daniel S Smith08/10/2011 20:3011222144301A1SM20 2710 FSpecific Gravity01443
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LLI Sample # G5 6362672
LLI Group  # 1259500
Account    # 10132

Sample Description: MW-132_07152011 Grab Product
                    Marcus Hook Refinery
                    COC: 265348 MW-132_07152011
 
Project Name: SUN: Marcus Hook Refinery

Collected: 07/15/2011 11:30    by SS

Submitted: 08/02/2011 16:20

SUN: Aquaterra Tech.

Reported:  08/26/2011 12:26

PO Box 744
West Chester PA 19381

MW132

As Received
Limit of
Quantitation

As Received
ResultCAS Number

Dilution
Factor

CAT
No. Analysis Name

see belowsee belowSW-846 8015B modifiedGC Petroleum
Hydrocarbons
02535 n.a. 1.0 1< 1.0Quantitative GC Fingerprint

SM20 2710 FWet Chemistry
01443 n.a. 0.020 10.91Specific Gravity

Due to limited sample volume, a QC duplicate was not analyzed for specific
gravity.

General Sample Comments
PA DEP Lab Certification ID 36-00037, Expiration Date: 1/31/12
 
All QC is compliant unless otherwise noted.  Please refer to the Quality
Control Summary for overall QC performance data and associated samples.

MethodAnalysis NameCAT
No.

 Analysis
Date and Time

Batch#Trial# Dilution
 Factor

Analyst

Laboratory Sample Analysis Record

1Robert Brown08/09/2011 21:42112200002A1SW-846 8015B
modified

Quantitative GC Fingerprint02535

1Daniel S Smith08/10/2011 21:4511222144302A1SM20 2710 FSpecific Gravity01443
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LLI Sample # G5 6362673
LLI Group  # 1259500
Account    # 10132

Sample Description: MW-130_07152011 Grab Product
                    Marcus Hook Refinery
                    COC: 265348 MW-130_07152011
 
Project Name: SUN: Marcus Hook Refinery

Collected: 07/15/2011 11:45    by SS

Submitted: 08/02/2011 16:20

SUN: Aquaterra Tech.

Reported:  08/26/2011 12:26

PO Box 744
West Chester PA 19381

MW130

As Received
Limit of
Quantitation

As Received
ResultCAS Number

Dilution
Factor

CAT
No. Analysis Name

see belowsee belowSW-846 8015B modifiedGC Petroleum
Hydrocarbons
02535 n.a. 1.0 1< 1.0Quantitative GC Fingerprint

SM20 2710 FWet Chemistry
01443 n.a. 0.020 10.92Specific Gravity

Due to limited sample volume, a QC duplicate was not analyzed for specific
gravity.

General Sample Comments
PA DEP Lab Certification ID 36-00037, Expiration Date: 1/31/12
 
All QC is compliant unless otherwise noted.  Please refer to the Quality
Control Summary for overall QC performance data and associated samples.

MethodAnalysis NameCAT
No.

 Analysis
Date and Time

Batch#Trial# Dilution
 Factor

Analyst

Laboratory Sample Analysis Record

1Robert Brown08/09/2011 22:27112200002A1SW-846 8015B
modified

Quantitative GC Fingerprint02535

1Daniel S Smith08/10/2011 21:4511222144302A1SM20 2710 FSpecific Gravity01443
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LLI Sample # G5 6362674
LLI Group  # 1259500
Account    # 10132

Sample Description: MW-54_07152011 Grab Product
                    Marcus Hook Refinery
                    COC: 265348 MW-54_07152011
 
Project Name: SUN: Marcus Hook Refinery

Collected: 07/15/2011 12:20    by SS

Submitted: 08/02/2011 16:20

SUN: Aquaterra Tech.

Reported:  08/26/2011 12:26

PO Box 744
West Chester PA 19381

MW-54

As Received
Limit of
Quantitation

As Received
ResultCAS Number

Dilution
Factor

CAT
No. Analysis Name

see belowsee belowSW-846 8015B modifiedGC Petroleum
Hydrocarbons
02535 n.a. 1.0 1< 1.0Quantitative GC Fingerprint

SM20 2710 FWet Chemistry
01443 n.a. 0.020 10.90Specific Gravity

Due to limited sample volume, a QC duplicate was not analyzed for specific
gravity.

General Sample Comments
PA DEP Lab Certification ID 36-00037, Expiration Date: 1/31/12
 
All QC is compliant unless otherwise noted.  Please refer to the Quality
Control Summary for overall QC performance data and associated samples.

MethodAnalysis NameCAT
No.

 Analysis
Date and Time

Batch#Trial# Dilution
 Factor

Analyst

Laboratory Sample Analysis Record

1Robert Brown08/09/2011 23:11112200002A1SW-846 8015B
modified

Quantitative GC Fingerprint02535

1Daniel S Smith08/10/2011 21:4511222144302A1SM20 2710 FSpecific Gravity01443
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LLI Sample # G5 6362675
LLI Group  # 1259500
Account    # 10132

Sample Description: MW-83_07152011 Grab Product
                    Marcus Hook Refinery
                    COC: 265348 MW-83_07152011
 
Project Name: SUN: Marcus Hook Refinery

Collected: 07/15/2011 12:45    by SS

Submitted: 08/02/2011 16:20

SUN: Aquaterra Tech.

Reported:  08/26/2011 12:26

PO Box 744
West Chester PA 19381

MW-83

As Received
Limit of
Quantitation

As Received
ResultCAS Number

Dilution
Factor

CAT
No. Analysis Name

see belowsee belowSW-846 8015B modifiedGC Petroleum
Hydrocarbons
02535 n.a. 1.0 1< 1.0Quantitative GC Fingerprint

SM20 2710 FWet Chemistry
01443 n.a. 0.020 10.85Specific Gravity

Due to limited sample volume, a QC duplicate was not analyzed for specific
gravity.

General Sample Comments
PA DEP Lab Certification ID 36-00037, Expiration Date: 1/31/12
 
All QC is compliant unless otherwise noted.  Please refer to the Quality
Control Summary for overall QC performance data and associated samples.

MethodAnalysis NameCAT
No.

 Analysis
Date and Time

Batch#Trial# Dilution
 Factor

Analyst

Laboratory Sample Analysis Record

1Robert Brown08/09/2011 23:56112200002A1SW-846 8015B
modified

Quantitative GC Fingerprint02535

1Daniel S Smith08/10/2011 21:4511222144302A1SM20 2710 FSpecific Gravity01443
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LLI Sample # G5 6362676
LLI Group  # 1259500
Account    # 10132

Sample Description: MW-98_07152011 Grab Product
                    Marcus Hook Refinery
                    COC: 265348 MW-98_07152011
 
Project Name: SUN: Marcus Hook Refinery

Collected: 07/15/2011 13:05    by SS

Submitted: 08/02/2011 16:20

SUN: Aquaterra Tech.

Reported:  08/26/2011 12:26

PO Box 744
West Chester PA 19381

MW-98

As Received
Limit of
Quantitation

As Received
ResultCAS Number

Dilution
Factor

CAT
No. Analysis Name

see belowsee belowSW-846 8015B modifiedGC Petroleum
Hydrocarbons
02535 n.a. 1.0 1< 1.0Quantitative GC Fingerprint

SM20 2710 FWet Chemistry
01443 n.a. 0.020 10.87Specific Gravity

Due to limited sample volume, a QC duplicate was not analyzed for specific
gravity.

General Sample Comments
PA DEP Lab Certification ID 36-00037, Expiration Date: 1/31/12
 
All QC is compliant unless otherwise noted.  Please refer to the Quality
Control Summary for overall QC performance data and associated samples.

MethodAnalysis NameCAT
No.

 Analysis
Date and Time

Batch#Trial# Dilution
 Factor

Analyst

Laboratory Sample Analysis Record

1Robert Brown08/10/2011 00:40112200002A1SW-846 8015B
modified

Quantitative GC Fingerprint02535

1Daniel S Smith08/10/2011 21:4511222144302A1SM20 2710 FSpecific Gravity01443
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LLI Sample # G5 6362677
LLI Group  # 1259500
Account    # 10132

Sample Description: MW-257_07152011 Grab Product
                    Marcus Hook Refinery
                    COC: 265348 MW-257_07152011
 
Project Name: SUN: Marcus Hook Refinery

Collected: 07/15/2011 13:30    by SS

Submitted: 08/02/2011 16:20

SUN: Aquaterra Tech.

Reported:  08/26/2011 12:26

PO Box 744
West Chester PA 19381

MW257

As Received
Limit of
Quantitation

As Received
ResultCAS Number

Dilution
Factor

CAT
No. Analysis Name

see belowsee belowSW-846 8015B modifiedGC Petroleum
Hydrocarbons
02535 n.a. 1.0 1< 1.0Quantitative GC Fingerprint

SM20 2710 FWet Chemistry
01443 n.a. 0.020 10.91Specific Gravity

Due to limited sample volume, a QC duplicate was not analyzed for specific
gravity.

General Sample Comments
PA DEP Lab Certification ID 36-00037, Expiration Date: 1/31/12
 
All QC is compliant unless otherwise noted.  Please refer to the Quality
Control Summary for overall QC performance data and associated samples.

MethodAnalysis NameCAT
No.

 Analysis
Date and Time

Batch#Trial# Dilution
 Factor

Analyst

Laboratory Sample Analysis Record

1Robert Brown08/10/2011 01:25112200002A1SW-846 8015B
modified

Quantitative GC Fingerprint02535

1Daniel S Smith08/10/2011 21:4511222144302A1SM20 2710 FSpecific Gravity01443
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LLI Sample # G5 6362678
LLI Group  # 1259500
Account    # 10132

Sample Description: MW-222_07152011 Grab Product
                    Marcus Hook Refinery
                    COC: 265348 MW-222_07152011
 
Project Name: SUN: Marcus Hook Refinery

Collected: 07/15/2011 13:50    by SS

Submitted: 08/02/2011 16:20

SUN: Aquaterra Tech.

Reported:  08/26/2011 12:26

PO Box 744
West Chester PA 19381

MW222

As Received
Limit of
Quantitation

As Received
ResultCAS Number

Dilution
Factor

CAT
No. Analysis Name

see belowsee belowSW-846 8015B modifiedGC Petroleum
Hydrocarbons
02535 n.a. 1.0 1< 1.0Quantitative GC Fingerprint

SM20 2710 FWet Chemistry
01443 n.a. 0.020 10.91Specific Gravity

Due to limited sample volume, a QC duplicate was not analyzed for specific
gravity.

General Sample Comments
PA DEP Lab Certification ID 36-00037, Expiration Date: 1/31/12
 
All QC is compliant unless otherwise noted.  Please refer to the Quality
Control Summary for overall QC performance data and associated samples.

MethodAnalysis NameCAT
No.

 Analysis
Date and Time

Batch#Trial# Dilution
 Factor

Analyst

Laboratory Sample Analysis Record

1Robert Brown08/10/2011 02:10112200002A1SW-846 8015B
modified

Quantitative GC Fingerprint02535

1Daniel S Smith08/10/2011 21:4511222144302A1SM20 2710 FSpecific Gravity01443
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Quality Control Summary  

Client Name: SUN: Aquaterra Tech.                      Group Number: 1259500
Reported: 08/26/11 at 12:26 PM

 *- Outside of specification
(1) The result for one or both determinations was less than five times the LOQ.
(2) The unspiked result was more than four times the spike added.

Matrix QC may not be reported if insufficient sample or
site-specific QC samples were not submitted.  In these
situations, to demonstrate precision and accuracy at a batch
level, a LCS/LCSD was performed, unless otherwise specified in
the method.

Laboratory Compliance Quality Control

Blank Blank Report LCS LCSD LCS/LCSD
Analysis Name Result LOQ Units %REC %REC Limits RPD RPD Max

Batch number: 112200002A Sample number(s): 6362662-6362678
Quantitative GC Fingerprint < 1.0 1.0 see

below

    Surrogate Quality Control
Surrogate recoveries which are outside of the QC window are confirmed
unless attributed to dilution or otherwise noted on the Analysis Report.

Analysis Name: Quantitative GC Fingerprint
Batch number: 112200002A

Chlorobenzene Orthoterphenyl
________________________________________________________________________________________________________________
6362662 93 106
6362663 93 104
6362664 105 103
6362665 93 99
6362666 96 97
6362667 111 100
6362668 81 86
6362669 86 82
6362670 86 93
6362671 88 95
6362672 88 99
6362673 89 81
6362674 88 106
6362675 91 102
6362676 98 115
6362677 84 97
6362678 87 99
Blank 87 91
________________________________________________________________________________________________________________
Limits: 67-119 42-178











































     Explanation of Symbols and Abbreviations
The following defines common symbols and abbreviations used in reporting technical data:

RL Reporting Limit BMQL Below Minimum Quantitation Level
N.D. none detected MPN Most Probable Number

TNTC Too Numerous To Count CP Units cobalt-chloroplatinate units
IU International Units NTU nephelometric turbidity units

umhos/cm micromhos/cm ng nanogram(s)
C degrees Celsius F degrees Fahrenheit

meq milliequivalents lb. pound(s)
g gram(s) kg kilogram(s)

ug microgram(s) mg milligram(s)
ml milliliter(s) l liter(s)

m3 cubic meter(s) ul microliter(s)

< less than - The number following the sign is the limit of quantitation, the smallest amount of analyte which can be
reliably determined using this specific test.

> greater than

J estimated value – The result is ≥ the Method Detection Limit (MDL) and < the Limit of Quantitation (LOQ).

ppm parts per million - One ppm is equivalent to one milligram per kilogram (mg/kg), or one gram per million grams.  For
aqueous liquids, ppm is usually taken to be equivalent to milligrams per liter (mg/l), because one liter of water has a
weight very close to a kilogram.  For gases or vapors, one ppm is equivalent to one microliter of gas per liter of gas.

ppb parts per billion

Dry weight Results printed under this heading have been adjusted for moisture content.  This increases the analyte weight
basis concentration to approximate the value present in a similar sample without moisture.  All other results are reported

on an as-received basis.

U.S. EPA CLP Data Qualifiers:
                                             Organic Qualifiers                                                      Inorganic Qualifiers

A TIC is a possible aldol-condensation product B Value is <CRDL, but ≥IDL
B Analyte was also detected in the blank E Estimated due to interference
C Pesticide result confirmed by GC/MS M Duplicate injection precision not met
D Compound quantitated on a diluted sample N Spike sample not within control limits
E Concentration exceeds the calibration range of S Method of standard additions (MSA) used

the instrument for calculation
N Presumptive evidence of a compound (TICs only) U Compound was not detected
P Concentration difference between primary and W Post digestion spike out of control limits

confirmation columns >25% * Duplicate analysis not within control limits
U Compound was not detected + Correlation coefficient for MSA <0.995

X,Y,Z Defined in case narrative

Analytical test results meet all requirements of NELAC unless otherwise noted under the individual analysis.

Measurement uncertainty values, as applicable, are available upon request.

Tests results relate only to the sample tested.  Clients should be aware that a critical step in a chemical or microbiological
analysis is the collection of the sample.  Unless the sample analyzed is truly representative of the bulk of material involved, the
test results will be meaningless.  If you have questions regarding the proper techniques of collecting samples, please contact
us.  We cannot be held responsible for sample integrity, however, unless sampling has been performed by a member of our
staff.  This report shall not be reproduced except in full, without the written approval of the laboratory.

WARRANTY AND LIMITS OF LIABILITY - In accepting analytical work, we warrant the accuracy of test results for the sample as submitted.
THE FOREGOING EXPRESS WARRANTY IS EXCLUSIVE AND IS GIVEN IN LIEU OF ALL OTHER WARRANTIES, EXPRESSED OR
IMPLIED.  WE DISCLAIM ANY OTHER WARRANTIES, EXPRESSED OR IMPLIED, INCLUDING A WARRANTY OF FITNESS FOR
PARTICULAR PURPOSE AND WARRANTY OF MERCHANTABILITY.  IN NO EVENT SHALL LANCASTER LABORATORIES BE LIABLE
FOR INDIRECT, SPECIAL, CONSEQUENTIAL, OR INCIDENTAL DAMAGES INCLUDING, BUT NOT LIMITED TO, DAMAGES FOR LOSS
OF PROFIT OR GOODWILL REGARDLESS OF (A) THE NEGLIGENCE (EITHER SOLE OR CONCURRENT) OF LANCASTER
LABORATORIES AND (B) WHETHER LANCASTER LABORATORIES HAS BEEN INFORMED OF THE POSSIBILITY OF SUCH
DAMAGES.  We accept no legal responsibility for the purposes for which the client uses the test results.  No purchase order or other order for
work shall be accepted by Lancaster Laboratories which includes any conditions that vary from the Standard Terms and Conditions, and
Lancaster hereby objects to any conflicting terms contained in any acceptance or order submitted by client.



From: DeBoer, Jenny
To: DeBoer, Jenny
Subject: FW: Evergreen (17836)
Date: Tuesday, January 26, 2016 9:36:50 AM
Attachments: image001.png

 

 

From: Taryn Mancine [mailto:Taryn.Mancine@pacelabs.com] 
Sent: Monday, January 25, 2016 6:07 PM
To: DeBoer, Jenny
Subject: RE: Evergreen (17836)

 

Hi Jenny
 
Below is the data interpretation from Dr. Jeffrey:
All the samples except MW-170 contain unknown degraded heavy oil(s).  The GC/FID patterns are similar in some
 oils and different in others, as indicated below. The differences may reflect different oils or may reflect different
 degrees of degradation of similar oils.  C8-C40 GC/MS (ASTM D5739) would help to identify the heavy oil(s), and
 compare those with different GC/FID patterns.  All the products in the samples are degraded to some extent,
 and cannot be dated other than they are more likely to be historic rather than recent releases.
 
MW-285, MW-491, MW-492, RW-26, RW-29, RW-169, have similar GC/FID patterns.  Several also contain volatile
 HCs, whose composition could indicate that they are part of a degraded crude oil, which could be the heavy oil
 in these samples.  RW-29 contains n-alkanes, and is the least degraded oil.
 
MW-231, MW-19, P-3, MW-33, RW-31, MW-188, MW-326, RW-15, MW-324 have similar GC/FID patterns of a
 degraded heavy oil.  RW-31 also contains volatile HCs that could again be part of a degraded crude oil in these
 samples.
 
MW-439 and MW-371 contain heavy oil GC/FID patterns that are different from those above.
 
MW-170 contains a degraded light distillate.  MW-326 contains a small amount of light distillate in addition to the
 heavy oil.
 
RW-29 contains a substantial amount of weathered gasoline.  MW-285, MW-491, RW-31, MW-371, MW-324
 contain traces of gasoline.  Gasoline additives may help to date these gasolines. 
Thanks!
 
Taryn Mancine
Project Manager

220 William Pitt Way
Pittsburgh, PA  15238
Phone:  412-826-4481
taryn.mancine@pacelabs.com

mailto:/O=STG/OU=EXCHANGE ADMINISTRATIVE GROUP (FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=JKDEBOER
mailto:Jenny.DeBoer@stantec.com
mailto:taryn.mancine@pacelabs.com



January 22, 2016

formerly ZymaX Forensics

Jenny DeBoer
Stantec
1060 Andrew Drive; Suite 140
West Chester, PA 19380

RE: Evergreen, Marcus Hook AOI 4, 5
Project Number: 213402493

Pace Analytical received 18 sample(s) received on December 24th, 2015 for analysis labeled MW-231,
MW-19, P-3, MW-33, MW285, MW-491, MW-492, RW-26, RW-31, RW-29, RW-169, MW-188, MW-439,
MW-371, MW-326, MW-170, RW-15, and MW-324. Per client request, the following analyses were
performed:

1. C3-C36 Whole Oil (ASTM 3328)
2. Specific Gravity (ASTM D1217)
3. Sulfur (ASTM D2622) – subbed to Clark Testing

The sample was performed in house under laboratory number 17836.

Please call the lab at 412-826-4481, or you may email any questions or concerns to
taryn.mancine@pacelabs.com regarding any analytical data reports.

Respectfully submitted,

Taryn Mancine

Taryn Mancine
Project Manager/Scientist

















































































































































































































































































































































































































































Pace Analytical Energy Services
FINAL REPORT
This report and the data within has completed QA/QC
review
Contact: Taryn Mancine
Ph: 412-826-5245   Fax:
Email: taryn.mancine@pacelabs.com

Fuels & Lubrication Lab
1801 Route 51 South
Building 9
Jefferson Hills, PA 15025
Ph: 412-387-1001
Fax: 412-387-1028

Test Code: D2622 / Method: D2622/D4927

wt. %

Sulfur by WD-XRF
Sample Date 01/04/2016

Result Date 01/04/2016

Tracking # 403308-1

Result 2.01

Tracking # 403308-1

Work Order 17836001

Sample Date 01/04/2016

Received Date 01/04/2016

Time on Oil

Time on Unit

General Diagnostic Notes
Additional detail may be available if requested, at
standard Clark consulting rates.

Pace Analytical Energy Services Pace Analytical Energy Services Lube Supplier Level 3 Level 4
Pittsburgh, PA Pittsburgh, PA,- Pace Analytical Unknown Make: UNKNOWN Make: UNKNOWN
Sulfur 2015 Lube Type Model: UNKNOWN Model: UNKNOWN
2015 2015 Unknown Serial No: UNKNOWN
Test Group(s): Custom Client Sample# 17836001 PO# 17836

STAR Single Point Sample Report Page 1 of 1

Disclaimer: The reported results relate only to the samples received for testing.



Pace Analytical Energy Services
FINAL REPORT
This report and the data within has completed QA/QC
review
Contact: Taryn Mancine
Ph: 412-826-5245   Fax:
Email: taryn.mancine@pacelabs.com

Fuels & Lubrication Lab
1801 Route 51 South
Building 9
Jefferson Hills, PA 15025
Ph: 412-387-1001
Fax: 412-387-1028

Test Code: D2622 / Method: D2622/D4927

wt. %

Sulfur by WD-XRF
Sample Date 01/04/2016

Result Date 01/04/2016

Tracking # 403308-2

Result 0.172

Tracking # 403308-2

Work Order 17836002

Sample Date 01/04/2016

Received Date 01/04/2016

Time on Oil

Time on Unit

General Diagnostic Notes
Additional detail may be available if requested, at
standard Clark consulting rates.

Pace Analytical Energy Services Pace Analytical Energy Services Lube Supplier Level 3 Level 4
Pittsburgh, PA Pittsburgh, PA,- Pace Analytical Unknown Make: UNKNOWN Make: UNKNOWN
Sulfur 2015 Lube Type Model: UNKNOWN Model: UNKNOWN
2015 2015 Unknown Serial No: UNKNOWN
Test Group(s): Custom Client Sample# 17836002 PO# 17836

STAR Single Point Sample Report Page 1 of 1

Disclaimer: The reported results relate only to the samples received for testing.



Pace Analytical Energy Services
FINAL REPORT
This report and the data within has completed QA/QC
review
Contact: Taryn Mancine
Ph: 412-826-5245   Fax:
Email: taryn.mancine@pacelabs.com

Fuels & Lubrication Lab
1801 Route 51 South
Building 9
Jefferson Hills, PA 15025
Ph: 412-387-1001
Fax: 412-387-1028

Test Code: D0808 / Method: D808

wt. %

D0808
Sample Date 01/04/2016

Result Date 01/04/2016

Tracking # 403308-3

Result 0.019

Comments
This sample contained a significant amount of water, which is not suitable for XRF
analysis.
With oil present, the sample was prepped by bombing and then run on the Ion
Chromatograph using method D808. Even with the bomb prep, the combustion was
not as good as it should have been, therefore the result is questionable.

Tracking # 403308-3

Work Order 17836003

Sample Date 01/04/2016

Received Date 01/04/2016

Time on Oil

Time on Unit

General Diagnostic Notes
Additional detail may be available if requested, at
standard Clark consulting rates.

Pace Analytical Energy Services Pace Analytical Energy Services Lube Supplier Level 3 Level 4
Pittsburgh, PA Pittsburgh, PA,- Pace Analytical Unknown Make: UNKNOWN Make: UNKNOWN
Sulfur 2015 Lube Type Model: UNKNOWN Model: UNKNOWN
2015 2015 Unknown Serial No: UNKNOWN
Test Group(s): Custom Client Sample# 17836003 PO# 17836

STAR Single Point Sample Report Page 1 of 1

Disclaimer: The reported results relate only to the samples received for testing.



Pace Analytical Energy Services
FINAL REPORT
This report and the data within has completed QA/QC
review
Contact: Taryn Mancine
Ph: 412-826-5245   Fax:
Email: taryn.mancine@pacelabs.com

Fuels & Lubrication Lab
1801 Route 51 South
Building 9
Jefferson Hills, PA 15025
Ph: 412-387-1001
Fax: 412-387-1028

Test Code: D2622 / Method: D2622/D4927

wt. %

Sulfur by WD-XRF
Sample Date 01/04/2016

Result Date 01/04/2016

Tracking # 403308-4

Result 0.284

Tracking # 403308-4

Work Order 17836004

Sample Date 01/04/2016

Received Date 01/04/2016

Time on Oil

Time on Unit

General Diagnostic Notes
Additional detail may be available if requested, at
standard Clark consulting rates.

Pace Analytical Energy Services Pace Analytical Energy Services Lube Supplier Level 3 Level 4
Pittsburgh, PA Pittsburgh, PA,- Pace Analytical Unknown Make: UNKNOWN Make: UNKNOWN
Sulfur 2015 Lube Type Model: UNKNOWN Model: UNKNOWN
2015 2015 Unknown Serial No: UNKNOWN
Test Group(s): Custom Client Sample# 17836004 PO# 17836

STAR Single Point Sample Report Page 1 of 1

Disclaimer: The reported results relate only to the samples received for testing.



Pace Analytical Energy Services
FINAL REPORT
This report and the data within has completed QA/QC
review
Contact: Taryn Mancine
Ph: 412-826-5245   Fax:
Email: taryn.mancine@pacelabs.com

Fuels & Lubrication Lab
1801 Route 51 South
Building 9
Jefferson Hills, PA 15025
Ph: 412-387-1001
Fax: 412-387-1028

Test Code: D0808 / Method: D808

wt. %

D0808
Sample Date 01/04/2016

Result Date 01/04/2016

Tracking # 403308-5

Result <0.003

Comments
This sample contained a significant amount of water, which is not suitable for XRF
analysis.
With oil present, the sample was prepped by bombing and then run on the Ion
Chromatograph using method D808. Even with the bomb prep, the combustion was
not as good as it should have been, therefore the result is questionable.

Tracking # 403308-5

Work Order 17836005

Sample Date 01/04/2016

Received Date 01/04/2016

Time on Oil

Time on Unit

General Diagnostic Notes
Additional detail may be available if requested, at
standard Clark consulting rates.

Pace Analytical Energy Services Pace Analytical Energy Services Lube Supplier Level 3 Level 4
Pittsburgh, PA Pittsburgh, PA,- Pace Analytical Unknown Make: UNKNOWN Make: UNKNOWN
Sulfur 2015 Lube Type Model: UNKNOWN Model: UNKNOWN
2015 2015 Unknown Serial No: UNKNOWN
Test Group(s): Custom Client Sample# 17836005 PO# 17836

STAR Single Point Sample Report Page 1 of 1

Disclaimer: The reported results relate only to the samples received for testing.



Pace Analytical Energy Services
FINAL REPORT
This report and the data within has completed QA/QC
review
Contact: Taryn Mancine
Ph: 412-826-5245   Fax:
Email: taryn.mancine@pacelabs.com

Fuels & Lubrication Lab
1801 Route 51 South
Building 9
Jefferson Hills, PA 15025
Ph: 412-387-1001
Fax: 412-387-1028

Test Code: D2622 / Method: D2622/D4927

wt. %

Sulfur by WD-XRF
Sample Date 01/04/2016

Result Date 01/04/2016

Tracking # 403308-6

Result 0.299

Tracking # 403308-6

Work Order 17836006

Sample Date 01/04/2016

Received Date 01/04/2016

Time on Oil

Time on Unit

General Diagnostic Notes
Additional detail may be available if requested, at
standard Clark consulting rates.

Pace Analytical Energy Services Pace Analytical Energy Services Lube Supplier Level 3 Level 4
Pittsburgh, PA Pittsburgh, PA,- Pace Analytical Unknown Make: UNKNOWN Make: UNKNOWN
Sulfur 2015 Lube Type Model: UNKNOWN Model: UNKNOWN
2015 2015 Unknown Serial No: UNKNOWN
Test Group(s): Custom Client Sample# 17836006 PO# 17836

STAR Single Point Sample Report Page 1 of 1

Disclaimer: The reported results relate only to the samples received for testing.



Pace Analytical Energy Services
FINAL REPORT
This report and the data within has completed QA/QC
review
Contact: Taryn Mancine
Ph: 412-826-5245   Fax:
Email: taryn.mancine@pacelabs.com

Fuels & Lubrication Lab
1801 Route 51 South
Building 9
Jefferson Hills, PA 15025
Ph: 412-387-1001
Fax: 412-387-1028

Test Code: D2622 / Method: D2622/D4927

wt. %

Sulfur by WD-XRF
Sample Date 01/04/2016

Result Date 01/04/2016

Tracking # 403308-7

Result 0.227

Tracking # 403308-7

Work Order 17836007

Sample Date 01/04/2016

Received Date 01/04/2016

Time on Oil

Time on Unit

General Diagnostic Notes
Additional detail may be available if requested, at
standard Clark consulting rates.

Pace Analytical Energy Services Pace Analytical Energy Services Lube Supplier Level 3 Level 4
Pittsburgh, PA Pittsburgh, PA,- Pace Analytical Unknown Make: UNKNOWN Make: UNKNOWN
Sulfur 2015 Lube Type Model: UNKNOWN Model: UNKNOWN
2015 2015 Unknown Serial No: UNKNOWN
Test Group(s): Custom Client Sample# 17836007 PO# 17836

STAR Single Point Sample Report Page 1 of 1

Disclaimer: The reported results relate only to the samples received for testing.



Pace Analytical Energy Services
FINAL REPORT
This report and the data within has completed QA/QC
review
Contact: Taryn Mancine
Ph: 412-826-5245   Fax:
Email: taryn.mancine@pacelabs.com

Fuels & Lubrication Lab
1801 Route 51 South
Building 9
Jefferson Hills, PA 15025
Ph: 412-387-1001
Fax: 412-387-1028

Test Code: D2622 / Method: D2622/D4927

wt. %

Sulfur by WD-XRF
Sample Date 01/04/2016

Result Date 01/04/2016

Tracking # 403308-8

Result 0.202

Tracking # 403308-8

Work Order 17836008

Sample Date 01/04/2016

Received Date 01/04/2016

Time on Oil

Time on Unit

General Diagnostic Notes
Additional detail may be available if requested, at
standard Clark consulting rates.

Pace Analytical Energy Services Pace Analytical Energy Services Lube Supplier Level 3 Level 4
Pittsburgh, PA Pittsburgh, PA,- Pace Analytical Unknown Make: UNKNOWN Make: UNKNOWN
Sulfur 2015 Lube Type Model: UNKNOWN Model: UNKNOWN
2015 2015 Unknown Serial No: UNKNOWN
Test Group(s): Custom Client Sample# 17836008 PO# 17836

STAR Single Point Sample Report Page 1 of 1

Disclaimer: The reported results relate only to the samples received for testing.



Pace Analytical Energy Services
FINAL REPORT
This report and the data within has completed QA/QC
review
Contact: Taryn Mancine
Ph: 412-826-5245   Fax:
Email: taryn.mancine@pacelabs.com

Fuels & Lubrication Lab
1801 Route 51 South
Building 9
Jefferson Hills, PA 15025
Ph: 412-387-1001
Fax: 412-387-1028

Test Code: D2622 / Method: D2622/D4927

wt. %

Sulfur by WD-XRF
Sample Date 01/04/2016

Result Date 01/04/2016

Tracking # 403308-9

Result 0.314

Tracking # 403308-9

Work Order 17836009

Sample Date 01/04/2016

Received Date 01/04/2016

Time on Oil

Time on Unit

General Diagnostic Notes
Additional detail may be available if requested, at
standard Clark consulting rates.

Pace Analytical Energy Services Pace Analytical Energy Services Lube Supplier Level 3 Level 4
Pittsburgh, PA Pittsburgh, PA,- Pace Analytical Unknown Make: UNKNOWN Make: UNKNOWN
Sulfur 2015 Lube Type Model: UNKNOWN Model: UNKNOWN
2015 2015 Unknown Serial No: UNKNOWN
Test Group(s): Custom Client Sample# 17836009 PO# 17836

STAR Single Point Sample Report Page 1 of 1

Disclaimer: The reported results relate only to the samples received for testing.



Pace Analytical Energy Services
FINAL REPORT
This report and the data within has completed QA/QC
review
Contact: Taryn Mancine
Ph: 412-826-5245   Fax:
Email: taryn.mancine@pacelabs.com

Fuels & Lubrication Lab
1801 Route 51 South
Building 9
Jefferson Hills, PA 15025
Ph: 412-387-1001
Fax: 412-387-1028

Test Code: D2622 / Method: D2622/D4927

wt. %

Sulfur by WD-XRF
Sample Date 01/04/2016

Result Date 01/04/2016

Tracking # 403308-10

Result 0.287

Tracking # 403308-10

Work Order 178360010

Sample Date 01/04/2016

Received Date 01/04/2016

Time on Oil

Time on Unit

General Diagnostic Notes
Additional detail may be available if requested, at
standard Clark consulting rates.

Pace Analytical Energy Services Pace Analytical Energy Services Lube Supplier Level 3 Level 4
Pittsburgh, PA Pittsburgh, PA,- Pace Analytical Unknown Make: UNKNOWN Make: UNKNOWN
Sulfur 2015 Lube Type Model: UNKNOWN Model: UNKNOWN
2015 2015 Unknown Serial No: UNKNOWN
Test Group(s): Custom Client Sample# 178360010 PO# 17836

STAR Single Point Sample Report Page 1 of 1

Disclaimer: The reported results relate only to the samples received for testing.



Pace Analytical Energy Services
FINAL REPORT
This report and the data within has completed QA/QC
review
Contact: Taryn Mancine
Ph: 412-826-5245   Fax:
Email: taryn.mancine@pacelabs.com

Fuels & Lubrication Lab
1801 Route 51 South
Building 9
Jefferson Hills, PA 15025
Ph: 412-387-1001
Fax: 412-387-1028

Test Code: D0808 / Method: D808

wt. %

D0808
Sample Date 01/04/2016

Result Date 01/04/2016

Tracking # 403308-11

Result 0.0063

Comments
This sample contained a significant amount of water, which is not suitable for XRF
analysis.
With oil present, the sample was prepped by bombing and then run on the Ion
Chromatograph using method D808. Even with the bomb prep, the combustion was
not as good as it should have been, therefore the result is questionable.

Tracking # 403308-11

Work Order 178360011

Sample Date 01/04/2016

Received Date 01/04/2016

Time on Oil

Time on Unit

General Diagnostic Notes
Additional detail may be available if requested, at
standard Clark consulting rates.

Pace Analytical Energy Services Pace Analytical Energy Services Lube Supplier Level 3 Level 4
Pittsburgh, PA Pittsburgh, PA,- Pace Analytical Unknown Make: UNKNOWN Make: UNKNOWN
Sulfur 2015 Lube Type Model: UNKNOWN Model: UNKNOWN
2015 2015 Unknown Serial No: UNKNOWN
Test Group(s): Custom Client Sample# 178360011 PO# 17836

STAR Single Point Sample Report Page 1 of 1

Disclaimer: The reported results relate only to the samples received for testing.



Pace Analytical Energy Services
FINAL REPORT
This report and the data within has completed QA/QC
review
Contact: Taryn Mancine
Ph: 412-826-5245   Fax:
Email: taryn.mancine@pacelabs.com

Fuels & Lubrication Lab
1801 Route 51 South
Building 9
Jefferson Hills, PA 15025
Ph: 412-387-1001
Fax: 412-387-1028

Test Code: D2622 / Method: D2622/D4927

wt. %

Sulfur by WD-XRF
Sample Date 01/04/2016

Result Date 01/04/2016

Tracking # 403308-12

Result 0.536

Tracking # 403308-12

Work Order 178360012

Sample Date 01/04/2016

Received Date 01/04/2016

Time on Oil

Time on Unit

General Diagnostic Notes
Additional detail may be available if requested, at
standard Clark consulting rates.

Pace Analytical Energy Services Pace Analytical Energy Services Lube Supplier Level 3 Level 4
Pittsburgh, PA Pittsburgh, PA,- Pace Analytical Unknown Make: UNKNOWN Make: UNKNOWN
Sulfur 2015 Lube Type Model: UNKNOWN Model: UNKNOWN
2015 2015 Unknown Serial No: UNKNOWN
Test Group(s): Custom Client Sample# 178360012 PO# 17836

STAR Single Point Sample Report Page 1 of 1

Disclaimer: The reported results relate only to the samples received for testing.



Pace Analytical Energy Services
FINAL REPORT
This report and the data within has completed QA/QC
review
Contact: Taryn Mancine
Ph: 412-826-5245   Fax:
Email: taryn.mancine@pacelabs.com

Fuels & Lubrication Lab
1801 Route 51 South
Building 9
Jefferson Hills, PA 15025
Ph: 412-387-1001
Fax: 412-387-1028

Test Code: D2622 / Method: D2622/D4927

wt. %

Sulfur by WD-XRF
Sample Date 01/04/2016

Result Date 01/04/2016

Tracking # 403308-13

Result 0.193

Tracking # 403308-13

Work Order 178360013

Sample Date 01/04/2016

Received Date 01/04/2016

Time on Oil

Time on Unit

General Diagnostic Notes
Additional detail may be available if requested, at
standard Clark consulting rates.

Pace Analytical Energy Services Pace Analytical Energy Services Lube Supplier Level 3 Level 4
Pittsburgh, PA Pittsburgh, PA,- Pace Analytical Unknown Make: UNKNOWN Make: UNKNOWN
Sulfur 2015 Lube Type Model: UNKNOWN Model: UNKNOWN
2015 2015 Unknown Serial No: UNKNOWN
Test Group(s): Custom Client Sample# 178360013 PO# 17836

STAR Single Point Sample Report Page 1 of 1

Disclaimer: The reported results relate only to the samples received for testing.



Pace Analytical Energy Services
FINAL REPORT
This report and the data within has completed QA/QC
review
Contact: Taryn Mancine
Ph: 412-826-5245   Fax:
Email: taryn.mancine@pacelabs.com

Fuels & Lubrication Lab
1801 Route 51 South
Building 9
Jefferson Hills, PA 15025
Ph: 412-387-1001
Fax: 412-387-1028

Test Code: D2622 / Method: D2622/D4927

wt. %

Sulfur by WD-XRF
Sample Date 01/04/2016

Result Date 01/04/2016

Tracking # 403308-14

Result 0.234

Tracking # 403308-14

Work Order 178360014

Sample Date 01/04/2016

Received Date 01/04/2016

Time on Oil

Time on Unit

General Diagnostic Notes
Additional detail may be available if requested, at
standard Clark consulting rates.

Pace Analytical Energy Services Pace Analytical Energy Services Lube Supplier Level 3 Level 4
Pittsburgh, PA Pittsburgh, PA,- Pace Analytical Unknown Make: UNKNOWN Make: UNKNOWN
Sulfur 2015 Lube Type Model: UNKNOWN Model: UNKNOWN
2015 2015 Unknown Serial No: UNKNOWN
Test Group(s): Custom Client Sample# 178360014 PO# 17836

STAR Single Point Sample Report Page 1 of 1

Disclaimer: The reported results relate only to the samples received for testing.



Pace Analytical Energy Services
FINAL REPORT
This report and the data within has completed QA/QC
review
Contact: Taryn Mancine
Ph: 412-826-5245   Fax:
Email: taryn.mancine@pacelabs.com

Fuels & Lubrication Lab
1801 Route 51 South
Building 9
Jefferson Hills, PA 15025
Ph: 412-387-1001
Fax: 412-387-1028

Test Code: D2622 / Method: D2622/D4927

wt. %

Sulfur by WD-XRF
Sample Date 01/04/2016

Result Date 01/04/2016

Tracking # 403308-15

Result 0.234

Tracking # 403308-15

Work Order 178360015

Sample Date 01/04/2016

Received Date 01/04/2016

Time on Oil

Time on Unit

General Diagnostic Notes
Additional detail may be available if requested, at
standard Clark consulting rates.

Pace Analytical Energy Services Pace Analytical Energy Services Lube Supplier Level 3 Level 4
Pittsburgh, PA Pittsburgh, PA,- Pace Analytical Unknown Make: UNKNOWN Make: UNKNOWN
Sulfur 2015 Lube Type Model: UNKNOWN Model: UNKNOWN
2015 2015 Unknown Serial No: UNKNOWN
Test Group(s): Custom Client Sample# 178360015 PO# 17836

STAR Single Point Sample Report Page 1 of 1

Disclaimer: The reported results relate only to the samples received for testing.



Pace Analytical Energy Services
FINAL REPORT
This report and the data within has completed QA/QC
review
Contact: Taryn Mancine
Ph: 412-826-5245   Fax:
Email: taryn.mancine@pacelabs.com

Fuels & Lubrication Lab
1801 Route 51 South
Building 9
Jefferson Hills, PA 15025
Ph: 412-387-1001
Fax: 412-387-1028

Test Code: D2622 / Method: D2622/D4927

wt. %

Sulfur by WD-XRF
Sample Date 01/04/2016

Result Date 01/04/2016

Tracking # 403308-16

Result 0.0224

Tracking # 403308-16

Work Order 178360016

Sample Date 01/04/2016

Received Date 01/04/2016

Time on Oil

Time on Unit

General Diagnostic Notes
Additional detail may be available if requested, at
standard Clark consulting rates.

Pace Analytical Energy Services Pace Analytical Energy Services Lube Supplier Level 3 Level 4
Pittsburgh, PA Pittsburgh, PA,- Pace Analytical Unknown Make: UNKNOWN Make: UNKNOWN
Sulfur 2015 Lube Type Model: UNKNOWN Model: UNKNOWN
2015 2015 Unknown Serial No: UNKNOWN
Test Group(s): Custom Client Sample# 178360016 PO# 17836

STAR Single Point Sample Report Page 1 of 1

Disclaimer: The reported results relate only to the samples received for testing.



Pace Analytical Energy Services
FINAL REPORT
This report and the data within has completed QA/QC
review
Contact: Taryn Mancine
Ph: 412-826-5245   Fax:
Email: taryn.mancine@pacelabs.com

Fuels & Lubrication Lab
1801 Route 51 South
Building 9
Jefferson Hills, PA 15025
Ph: 412-387-1001
Fax: 412-387-1028

Test Code: D2622 / Method: D2622/D4927

wt. %

Sulfur by WD-XRF
Sample Date 01/04/2016

Result Date 01/04/2016

Tracking # 403308-17

Result 0.212

Tracking # 403308-17

Work Order 178360017

Sample Date 01/04/2016

Received Date 01/04/2016

Time on Oil

Time on Unit

General Diagnostic Notes
Additional detail may be available if requested, at
standard Clark consulting rates.

Pace Analytical Energy Services Pace Analytical Energy Services Lube Supplier Level 3 Level 4
Pittsburgh, PA Pittsburgh, PA,- Pace Analytical Unknown Make: UNKNOWN Make: UNKNOWN
Sulfur 2015 Lube Type Model: UNKNOWN Model: UNKNOWN
2015 2015 Unknown Serial No: UNKNOWN
Test Group(s): Custom Client Sample# 178360017 PO# 17836

STAR Single Point Sample Report Page 1 of 1

Disclaimer: The reported results relate only to the samples received for testing.



Pace Analytical Energy Services
FINAL REPORT
This report and the data within has completed QA/QC
review
Contact: Taryn Mancine
Ph: 412-826-5245   Fax:
Email: taryn.mancine@pacelabs.com

Fuels & Lubrication Lab
1801 Route 51 South
Building 9
Jefferson Hills, PA 15025
Ph: 412-387-1001
Fax: 412-387-1028

Test Code: D2622 / Method: D2622/D4927

wt. %

Sulfur by WD-XRF
Sample Date 01/04/2016

Result Date 01/04/2016

Tracking # 403308-18

Result 0.539

Tracking # 403308-18

Work Order 178360018

Sample Date 01/04/2016

Received Date 01/04/2016

Time on Oil

Time on Unit

General Diagnostic Notes
Additional detail may be available if requested, at
standard Clark consulting rates.

Pace Analytical Energy Services Pace Analytical Energy Services Lube Supplier Level 3 Level 4
Pittsburgh, PA Pittsburgh, PA,- Pace Analytical Unknown Make: UNKNOWN Make: UNKNOWN
Sulfur 2015 Lube Type Model: UNKNOWN Model: UNKNOWN
2015 2015 Unknown Serial No: UNKNOWN
Test Group(s): Custom Client Sample# 178360018 PO# 17836

STAR Single Point Sample Report Page 1 of 1

Disclaimer: The reported results relate only to the samples received for testing.





 

 

Sunoco Refinery - Philadelphia 

TGI Job 13116 

Interpretation of Product Type(s), Proportions and Weathering Similarities to Other Samples in this Study 

Sample Product Type(s) Proportions Weathering Quite Similar to Fairly Similar to Somewhat Similar to 

MW-399 Unknown Light Material 5 ?    

 Middle Distillate 70 Extreme Unique     

 Heavier Material 25 ?    

       

MW-400 Unknown Light Material 10 ?    

 Middle Distillate 85 Extreme Unique    

 Heavier Material 5 ?    

       

MW-404 Middle Distillate 100 High Unique   

       

       

 Note: Heavier material could be either crude oil or residual oil 
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Sunoco Refinery, Marcus Hook, AOI-4

Sample ID : MW-399

Acquired : Jul 31, 2013  12:23:09
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Sunoco Refinery, Marcus Hook, AOI-4

Sample ID : MW-400

Acquired : Jul 31, 2013  13:14:16
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Sunoco Refinery, Marcus Hook, AOI-4

Sample ID : MW-404

Acquired : Jul 31, 2013  14:57:16
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Sunoco Refinery, Marcus Hook, AOI-4

Sample ID : Gas/Dies/Wax std

Acquired : Jul 31, 2013  09:48:07
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Sunoco Refinery, Marcus Hook, AOI-4

Sample ID : MW-399

Acquired : Jul 31, 2013  12:23:09
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Channel A Results                                    

                                                     

 Peak        Area      Height                        

 --------------------------------                    

 nC4                112       153                    

 iC5               2910      4169                    

 nC5                222       295                    

 MTBE                 0         0                    

 2M Pentane        1952      2184                    

 nC6                460       478                    

 olefin a            67        59                    

 olefin b            93        93                    

 olefin c            96        86                    

 2,4 DMP           1587      1527                    

 Bnz                231       171                    

 Isooctane         3120      2739                    

 nC7                296       219                    

 MCHX              2343      1948                    

 Tol               2465      1918                    

 nC8                238       189                    

 EB                1891       842                    

 m/p-xyl            523       517                    

 o-xyl             1394       938                    

 nC9               6724      4710                    

 1,2,4 TMB         8847      4530                    

 nC10              8232      4401                    

 nC11             12656      5942                    

 Naph             12767      2742                    

 nC12             24268      7489                    

 IP13             30379      5511                    

 IP14             20509      7843                    

 nC13             34303     12493                    

 IP15             70034     30729                    

 nC14             50614     12576                    

 IP16            137541     57080                    

 nC15             15895      9598                    

 nC16              1825      1557                    

 IP18             45772     22932                    

 nC17              2136      1681                    

 Pristane         17944      8967                    

 nC18              8987      2762                    

 Phytane           9755      3229                    

 nC19              5206      1579                    

 nC20              7122      2486                    

 nC21              4220      1342                    

 nC22              1025       453                    

 nC23              1042       604                    

 nC24              2853       977                    

 nC25              2385       853                    

 nC26              5143      1169                    

 nC27              1723       545                    

 nC28              4444      1653                    

 nC29             15981      7535                    

 nC30              3280      1611                    

 nC31             20327     10621                    

 nC32              3144       956                    

 nC33             11040      5442                    

 nC34               656       336                    

 nC35              2530      1297                    

 nC36               669       337                    

 nC37                 0         0                    

 nC38               265       120                    

 nC39                 0         0                    

 nC40                65        45                    

                                                     

Torkelson Geochemistry, Inc.
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Sunoco Refinery, Marcus Hook, AOI-4

Sample ID : MW-400

Acquired : Jul 31, 2013  13:14:16
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Channel A Results                                    

                                                     

 Peak        Area      Height                        

 --------------------------------                    

 nC4               1582      2969                    

 iC5              12188     18805                    

 nC5               5613      8047                    

 MTBE                 0         0                    

 2M Pentane       37788     42686                    

 nC6              18943     19901                    

 olefin a           826       785                    

 olefin b          4606      4812                    

 olefin c          3188      3050                    

 2,4 DMP          16912     16205                    

 Bnz              24284     20087                    

 Isooctane        94627     72666                    

 nC7              24842     20542                    

 MCHX             51002     40454                    

 Tol              62707     47502                    

 nC8              15813     12758                    

 EB               39397     27372                    

 m/p-xyl          43891     19862                    

 o-xyl             7275      3733                    

 nC9              16911      6651                    

 1,2,4 TMB         3334      1629                    

 nC10              9374      4484                    

 nC11              3048      1805                    

 Naph             21469      5476                    

 nC12             21485      8607                    

 IP13             22025      7434                    

 IP14              9589      5446                    

 nC13            325388     83211                    

 IP15             11341      5538                    

 nC14                 0         0                    

 IP16              7887      4302                    

 nC15            149026     48039                    

 nC16             49305     20120                    

 IP18             11180      7620                    

 nC17             43902     17941                    

 Pristane         39651     13025                    

 nC18             33215      9950                    

 Phytane          34785     16501                    

 nC19                 0         0                    

 nC20             32151     12908                    

 nC21             12253      5083                    

 nC22              6450      1921                    

 nC23              1395       637                    

 nC24              1223       559                    

 nC25              4082       676                    

 nC26              1198       441                    

 nC27               657       253                    

 nC28               136       161                    

 nC29              1338       513                    

 nC30               176        74                    

 nC31              1159       680                    

 nC32                90        52                    

 nC33               745       389                    

 nC34               496       218                    

 nC35               267       138                    

 nC36               150        73                    

 nC37                52        65                    

 nC38               102        56                    

 nC39               136        48                    

 nC40               135        50                    

                                                     

Torkelson Geochemistry, Inc.
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Sunoco Refinery, Marcus Hook, AOI-4

Sample ID : MW-404

Acquired : Jul 31, 2013  14:57:16
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Channel A Results                                    

                                                     

 Peak        Area      Height                        

 --------------------------------                    

 nC4                  0         0                    

 iC5                 62        70                    

 nC5                 76        91                    

 MTBE                 0         0                    

 2M Pentane         191       204                    

 nC6                386       398                    

 olefin a             0         0                    

 olefin b            25        27                    

 olefin c            18        16                    

 2,4 DMP            180       161                    

 Bnz                162       138                    

 Isooctane          623       505                    

 nC7               2051      1796                    

 MCHX              5411      4635                    

 Tol                368       265                    

 nC8               8212      6753                    

 EB                4660      3348                    

 m/p-xyl          11722      6661                    

 o-xyl             5471      3443                    

 nC9              24861     16475                    

 1,2,4 TMB        24929     16004                    

 nC10             33377     23564                    

 nC11             59222     33705                    

 Naph             27868     12944                    

 nC12             53989     36385                    

 IP13             39701     16695                    

 IP14             30624     21515                    

 nC13             95358     47781                    

 IP15             44050     27185                    

 nC14            252015     73103                    

 IP16             87248     38131                    

 nC15            155064     69253                    

 nC16            161758     67952                    

 IP18             77878     32824                    

 nC17            122423     55656                    

 Pristane        128378     51793                    

 nC18             87785     44966                    

 Phytane          49382     21862                    

 nC19             88901     34495                    

 nC20             39174     21189                    

 nC21             22873     12983                    

 nC22             13654      7965                    

 nC23              6124      3915                    

 nC24              2955      1785                    

 nC25              1625       762                    

 nC26               627       376                    

 nC27               317       155                    

 nC28               153        64                    

 nC29                35        11                    

 nC30               129        18                    

 nC31                 0         0                    

 nC32                 0         0                    

 nC33                 0         0                    

 nC34                 0         0                    

 nC35                 0         0                    

 nC36                 0         0                    

 nC37                 0         0                    

 nC38               509        24                    

 nC39                 0         0                    

 nC40                 0         0                    

                                                     

Torkelson Geochemistry, Inc.
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Sunoco Refinery, Marcus Hook, AOI-4

Sample ID : Gas/Dies/Wax std

Acquired : Jul 31, 2013  09:48:07
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Channel A Results                                    

                                                     

 Peak        Area      Height                        

 --------------------------------                    

 nC4               6715     11809                    

 iC5              48777     74556                    

 nC5              24677     35065                    

 MTBE             98955    106748                    

 2M Pentane       45112     52393                    

 nC6              28993     29917                    

 olefin a          4597      4039                    

 olefin b          2546      2647                    

 olefin c          3175      2425                    

 2,4 DMP          10381      9833                    

 Bnz              14673     12398                    

 Isooctane       138582     97296                    

 nC7              21552     17833                    

 MCHX             19408     15347                    

 Tol              87660     56644                    

 nC8              15224     12507                    

 EB               24194     17847                    

 m/p-xyl          81566     39539                    

 o-xyl            41807     28852                    

 nC9              27556     17353                    

 1,2,4 TMB        73700     43453                    

 nC10             65133     42883                    

 nC11            125818     70576                    

 Naph             30081     14053                    

 nC12            121441     62189                    

 IP13             57557     28241                    

 IP14             35492     23982                    

 nC13            143306     67394                    

 IP15             45479     22191                    

 nC14            176321     68040                    

 IP16             59415     28080                    

 nC15            120914     59091                    

 nC16            129477     58240                    

 IP18             59074     22584                    

 nC17            105491     51390                    

 Pristane         64436     29181                    

 nC18             87281     43210                    

 Phytane          38324     17408                    

 nC19             82299     38494                    

 nC20             60855     30169                    

 nC21             48432     27113                    

 nC22             59508     31223                    

 nC23             96702     45491                    

 nC24            151446     59495                    

 nC25            115980     67908                    

 nC26            193687     68497                    

 nC27            151315     57053                    

 nC28             96857     43286                    

 nC29             53582     27433                    

 nC30             24568     14667                    

 nC31             14050      7790                    

 nC32              7367      4459                    

 nC33              3978      2325                    

 nC34              2223      1237                    

 nC35              1138       723                    

 nC36               677       353                    

 nC37               574       194                    

 nC38              1269       115                    

 nC39               235        71                    

 nC40               176        46                    

                                                     

Torkelson Geochemistry, Inc.

 



 

 

Torkelson Geochemistry, Inc. 

Physical Properties Measurements 
Sample TGI Job 

Number 
Density of 

NAPL   
(gm/ml) 

Viscosity of NAPL  
(centipoise) 

Surface Tension 
Air/Water  

(dynes/cm) 

Interfacial Tension 
NAPL/Water  
(dynes/cm) 

Surface Tension 
Air/NAPL  

(dynes/cm) 

Temperature of 
Measurements 

MW-399 13116 0.9195 NA NA NA NA 60F 

MW-400 13116 0.9021 NA NA NA NA 60F 

MW-404 13116 0.8685 NA NA NA NA 60F 

       NA = Not Analyzed 

 





From: Taryn Mancine
To: DeBoer, Jenny
Subject: RE: INVOICE - 213402493 Evergreen Marcus Hook (17515)
Date: Friday, January 08, 2016 1:27:44 PM
Attachments: ATT00002.png

Hi Jenny
 
Sorry this took so long, he thought he sent the email to you, but he did not.  Please see his email response for
 data:
 
If this is a refinery site or bulk storage site, MW-409 is most likely an alkylate blending stream for gasoline
 manufacture.  It could also be an aviation gasoline, but if so, it would contain TEL.
 
MW-468 appears to be a mix of heavily degraded gasoline and kerosene.  The military specification fuel JP-4
 is also a gasoline/kerosene mix.  Alkyl lead analysis may be able to distinguish these: JP-4 would not contain
 lead; an old gasoline might.   
As for the invoice, yes, that should not have been charged.  If you would like I can analyze the organic lead no
 charge since that cost is $300.  Or I can have it credited - the only issue is now with the new year and different
 fiscal calendar, so might be a bigger mess.  I could take the costs off from the newest samples we have in house
 for you, so that you not charged for that fee.
 
Let me know what is best and easiest on your end!  Thanks!!

 
Taryn Mancine
Project Manager

220 William Pitt Way
Pittsburgh, PA  15238
Phone:  412-826-4481
taryn.mancine@pacelabs.com
GO STEELERS!
>>> "DeBoer, Jenny" <Jenny.DeBoer@stantec.com> 1/7/2016 12:18 PM >>>

Hi Taryn-

I just wanted to follow up on this invoice and the product types.  I haven’t seen anything from Dr.
 Jeffrey.  Do you know when I should expect that?

Thanks, Jenny

 

From: DeBoer, Jenny 
Sent: Monday, January 04, 2016 9:32 AM
To: 'Taryn Mancine'
Subject: RE: INVOICE - 213402493 Evergreen Marcus Hook (17515)

 

Hi Taryn-

Once I get the product type information from Dr. Jeffrey, I’ll get this invoice processed.  I received
 another invoice from Ruth Welsh (attached) that included a fee for data interpretation and

mailto:Taryn.Mancine@pacelabs.com
mailto:Jenny.DeBoer@stantec.com
mailto:taryn.mancine@pacelabs.com



 report preparation.  Can you tell me what this is for as I didn’t request a report?

Thanks, Jenny

 

From: Taryn Mancine [mailto:Taryn.Mancine@pacelabs.com] 
Sent: Monday, December 21, 2015 10:33 AM
To: DeBoer, Jenny
Subject: INVOICE - 213402493 Evergreen Marcus Hook (17515)

 

Thanks and Merry Christmas :)
 
 
 
 
Taryn Mancine
Project Manager

220 William Pitt Way
Pittsburgh, PA  15238
Phone:  412-826-4481
taryn.mancine@pacelabs.com
 

______________________________________________________________________
This email has been scanned by the Symantec Email Security.cloud service.
For more information please visit http://www.symanteccloud.com
______________________________________________________________________

mailto:taryn.mancine@pacelabs.com


December 18, 2015

formerly ZymaX Forensics

Jenny DeBoer
Stantec
1060 Andrew Drive; Suite 140
West Chester, PA 19380

RE: Evergreen, Marcus Hook AOI 4, 5
Project Number: 213402493

Pace Analytical received 2 sample(s) received on December 2nd, 2015 for analysis labeled MW-409 and
MW-468. Per client request, the following analyses were performed:

1. C3-C36 Whole Oil (ASTM 3328)
2. Specific Gravity (ASTM D1217)

The sample was performed in house under laboratory number 17515.

Please call the lab at 412-826-4481, or you may email any questions or concerns to
taryn.mancine@pacelabs.com regarding any analytical data reports.

Respectfully submitted,

Taryn Mancine

Taryn Mancine
Project Manager/Scientist
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REPORT OF ANALYTICAL RESULTS

Client: Jenny DeBoer Lab Number: 17515
Stantec Collected: 11/24/2015
1060 Andrew Drive; Suite 140 Received: 12/2/2015
West Chester, PA 19380 Matrix: Product

Project: Evergreen, Marcus Hook Sample Description: See Below

Project Number: Analyzed: 12/17/2015
Collected by: Jenny DeBoer Method: ASTM D 1217

SPECIFIC GRAVITY

LAB SAMPLE SPECIFIC
NUMBER DESCRIPTION GRAVITY

17515-1 MW-409 0.719
17515-2 MW-468 0.828

213402493

Page 28 of 28



 
 
 
 
 
 
 
 
 



 
 

Sunoco Refinery - Marcus Hook, AOI5 

TGI Job 13130 

Interpretation of Product Type(s), Proportions and Weathering Similarities to Other Samples in this Study 

Sample Product Type(s) Proportions Weathering Quite Similar to Fairly Similar to Somewhat Similar to 

MW-472 Unknown Light Material 8% ?    

 Light Middle Distillate 92% Slight      

       

       

 



Page 1 of 1 (1)

Sunoco Refinery, Marcus Hook, AOI-5

Sample ID : MW-472

Acquired : Sep 04, 2013  14:14:58
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Page 1 of 1 (2)

Sunoco Refinery, Marcus Hook, AOI-5

Sample ID : Gas/Dies/Wax std

Acquired : Sep 04, 2013  13:22:56
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Torkelson Geochemistry, Inc.
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Sunoco Refinery, Marcus Hook, AOI-5

Sample ID : MW-472

Acquired : Sep 04, 2013  14:14:58
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Channel A Results                                    

                                                     

 Peak        Area      Height                        

 --------------------------------                    

 nC4                 34        51                    

 iC5                366       532                    

 nC5                277       371                    

 MTBE                 0         0                    

 2M Pentane        4573      5168                    

 nC6              10742     11575                    

 olefin a            51        39                    

 olefin b            32        30                    

 olefin c            33        28                    

 2,4 DMP           3840      3777                    

 Bnz                944       859                    

 Isooctane          117        83                    

 nC7              54752     45752                    

 MCHX             16937     14387                    

 Tol               1696      1129                    

 nC8              19965     16279                    

 EB                8631      6481                    

 m/p-xyl          34647     15002                    

 o-xyl            19797     14512                    

 nC9              31567     20315                    

 1,2,4 TMB        45922     28470                    

 nC10            143964     76810                    

 nC11            307992    126780                    

 Naph             76329     31415                    

 nC12            313448    113214                    

 IP13            122914     52552                    

 IP14             52722     33743                    

 nC13            171651     75933                    

 IP15             30687     12757                    

 nC14             54377     24650                    

 IP16             10810      6040                    

 nC15              6902      3986                    

 nC16              1894       879                    

 IP18              1459       585                    

 nC17               888       529                    

 Pristane          1669       846                    

 nC18               654       346                    

 Phytane            660       297                    

 nC19               781       285                    

 nC20               344       179                    

 nC21               208       113                    

 nC22               174        88                    

 nC23               133        68                    

 nC24                93        60                    

 nC25               168        65                    

 nC26               191        64                    

 nC27               115        45                    

 nC28                79        30                    

 nC29                50        16                    

 nC30                 0         0                    

 nC31                 0         0                    

 nC32                 0         0                    

 nC33                 0         0                    

 nC34                 0         0                    

 nC35                 0         0                    

 nC36                 0         0                    

 nC37                 0         0                    

 nC38                 0         0                    

 nC39                41        11                    

 nC40                 0         0                    

                                                     

Torkelson Geochemistry, Inc.
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Sunoco Refinery, Marcus Hook, AOI-5

Sample ID : Gas/Dies/Wax std

Acquired : Sep 04, 2013  13:22:56
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 Peak        Area      Height                      

 --------------------------------                  

 nC4               6565     11695                  

 iC5              50384     77202                  

 nC5              24642     34925                  

 MTBE            107103    116201                  

 2M Pentane       47580     55249                  

 nC6              29496     30806                  

 olefin a          4597      4095                  

 olefin b          2579      2693                  

 olefin c          3203      2489                  

 2,4 DMP          11063     10591                  

 Bnz              14924     12736                  

 Isooctane       154447    105288                  

 nC7              22114     18403                  

 MCHX             20927     16856                  

 Tol              93341     59365                  

 nC8              15542     13095                  

 EB               25276     18740                  

 m/p-xyl          85813     41154                  

 o-xyl            45815     31466                  

 nC9              29891     19442                  

 1,2,4 TMB        81898     46768                  

 nC10             73367     46143                  

 nC11            144644     80904                  

 Naph             24502     13735                  

 nC12            141606     71968                  

 IP13             67983     34020                  

 IP14             39922     26622                  

 nC13            190046     84847                  

 IP15             54772     27182                  

 nC14            203066     78788                  

 IP16             73929     33688                  

 nC15            157074     68649                  

 nC16            161452     68856                  

 IP18             66787     30032                  

 nC17            132332     59033                  

 Pristane         84524     36895                  

 nC18            105568     51938                  

 Phytane          44175     21057                  

 nC19             99842     42783                  

 nC20             74104     37077                  

 nC21             60239     31813                  

 nC22             75204     38322                  

 nC23            122545     52946                  

 nC24            133802     69917                  

 nC25            131235     74220                  

 nC26            177451     79834                  

 nC27            192162     63409                  

 nC28            123361     49559                  

 nC29             68696     32451                  

 nC30             31311     18183                  

 nC31             17956     10065                  

 nC32              9413      5686                  

 nC33              5077      2921                  

 nC34              2821      1669                  

 nC35              1585       942                  

 nC36               796       461                  

 nC37               504       242                  

 nC38               357       145                  

 nC39               256        85                  

 nC40               194        61                  

                                                   

Torkelson Geochemistry, Inc.

 



 
 

Torkelson Geochemistry, Inc. 

Physical Properties Measurements 
Sample TGI Job 

Number 
Density of 

NAPL   
(gm/ml) 

Viscosity of NAPL  
(centipoise) 

Surface Tension 
Air/Water  

(dynes/cm) 

Interfacial Tension 
NAPL/Water  
(dynes/cm) 

Surface Tension 
Air/NAPL  

(dynes/cm) 

Temperature of 
Measurements 

MW-472 13130 0.8058 NA NA NA NA 60F 

 
 



June 18, 2015

formerly ZymaX Forensics

Jenny DeBoer
Stantec Consulting Services, Inc.
1060 Andrew Drive, Ste. 140
West Chester, PA 19380

RE: Evergreen, Marcus Hook AOI1
Project Number: 213402493

Pace Analytical received 2 sample(s) received on April 17th, 2015 for analysis labeled MW-523 and Seep-
A. Per client request, the following analyses were performed:

1. C3-C36 (ASTM 3328)
2. Bromine
3. Sulfur
4. Specific Gravity

The sample was performed in house under laboratory number 15714.

Please call the lab at 412-660-0256, or you may email any questions or concerns to
taryn.mancine@pacelabs.com regarding any analytical data reports.

Respectfully submitted,

Taryn Mancine

Taryn Mancine
Project Manager/Scientist
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